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LONDON, BEBBT & OBTON'S BAND SAW HILL. 

Our engraving represents one of the patent band saw mills 
made by Messrs. London, Berry & Orton, of Philadelphia, 
Pa. 

The general construction of this mill will be readily un- 
derstood from the engraving. The working parts are all 
mounted on a single cast iron bed plate, so that the whole 
mifl, down to the carriage driving pinion, is complete and 
self-contained. The driving belt is governed by an " idler" 
pulley, which, together with the feed works, is arranged so 
that the operator, without moving from his position, can 
stop or start the mill, change the feed instantly from to 50 
feet per minute, or change the direction of the log carriage. 

These mills are built in various sizes to suit the special 
needs of users, the largest being capable of sawing logs 
eight feet in diameter. This machine appears to possess as 
great advantages over the circular saw mills as the latter have 
over the ordinary reciprocating saw mill. The kerf made by 
the band saw is but l-16tli instead of 5-16ths inch, as in the 
case of the ordinary circular saw. The employment of saws 
of this thickness effects a considerable saving in lumber, 
and also in the power required to drive the mill. 

Further information may be obtained from London, Berry 
& Orton, successors to Richards, London & Kelley, Twenty- 
second street, above Arch, Philadelphia, Pa. 



Trade Depression lii England, 

While our manufacturers are mostly bu.sy, and works that 
have been idle for some time are brushing up, with the in- 
tention of early starting their machinery, our English con- 
temporaries tell a sad tale about their home industries. 

Taken all round, says the British Trade Journal, there 
appears to be no improvement in the prospects of trade. Cot- 
ton mills, ironworks, collieries, and manufactories of all kinds 
are nearly all working shorter hours, and not a few have 
stopped entirely. Cotton goods are reported to have been 
sold lately at lower prices than have ever been known before. 
The same might almost be said with regard to iron. Under 
these circumstances a reduction of wages has been a matter 
of sheer necessity on the part of the masters. Not infre- 
quently it has been that employers have had to study not 
how to retain a profit, but how to minimize a loss. Gener- 
ally speaking the laboring classes have submitted to the in- 



evitable, but in some parts of the country the men have en- 
deavored to hold out against the reductions. 



A NEW CABf^NTEB'S PLANE. 

The accompanying engraving shows a new adjusting de- 
vice for plane bits or irons, recently patented by Mr. L. 
Bailey, of Hartford, Conn. It is especially designed for 
metallic planes, and consists in a stud which supports the 
bit, and is adjustable in a socket that is cast with the body 
of the plane. A differential screw passes through this stud, 
and engages a nut having a pin or stud projecting from one 




BAILET'S PLANE. 

of its sides, which may be inserted in any of the several 
holes in the bit. The differential screw has a jointed handle 
which answers the purpose of a lever, by means of which the 
bit maybe nicely adjusted. 

< I » I » 

A Practical Application or the Electric Current. 
A very important application of the electric current, says 
the British Trade Journal, is now being carried out by Sir 
William Armstrong on his estate. A volume of water de- 
scending at the outfall of a Northumberland lake has been 
utilized by the interposition of a turbine, by means of which 
the requisite revolutions are given to a dynamo electric ma- 
chine. The electric current thus generated is conveyed 
through a stout copper wire to the private residence of Sir 
William at Cragside — a distance of about a mile and a half. 
The current is there conducted through a lamp, in which the 
regularity of the light is maintained by clockwork, subject 



to the control of an electro-magnet, which magnet reflects 
the strength or weakness of the current, so as to regulate the 
distance between the points of the carbon electrodes. It has 
been found necessary to provide a second wire to take the 
return current, so that the first cost of the light is somewhat 
large, but the working expense is very small. In addition 
to this use of the electric current as a source of light. Sir 
W. Armstrong intends to avail himself of the power thus 
brought into his house by applying it to several domestic 
purposes. This is to be accomplished by means of an elec- 
tric engine situated in or near the house, and receiving the 
current transmitted from the machine at the lake outfall. 
In this way Sir William will be able to make a more con- 
stant use of what may be tei-med his electrical " plant," and 
thus may look forward to a satisfactory result in an economi- 
cal respect. This example of the conversion and transmission 
of power will be viewed with great interest, the distance of a 
mile and a half being sufficient to indicate a much more ex- 
tended sphere of action for the electric current than has 
hitherto been found practicable. 

, ^ I » I » . — ■ 

Toll and be Happy. 

The Christian, at Work thinks Ruskin never said a truer 
thing than this: "If you want knowledge, you must toil 
for it; if food, you must toil for it; and if pleasure, you 
must toil for it." Toil is the law. Pleasure comes througli 
toil, and not by self-indulgence and indolence. When one 
gets to love work his life is a happy one. Said a poor man 
in Brooklyn, the other day, with a family of eleven to pro- 
vide for: "If I were worth a million dollars, I should not 
wish to do much different than I do now every day, work- 
ing hour after hour. I love it a thousand times better than 
to rest." He has for nearly half a century been surrounded 
by workers, and has caught the spirit of industry. He loves 
his work better than food or sleep. He is happy who has 
conquered laziness, once and forever. 

< I « I » ■ 

A TOtWG man who gets a subordinate situation sometimes 
thinks it not necessary for him to give it much attention. 
He will wait until he gets a place of responsibility, and then 
he will show people what he can do. This is a very great 
mistake. Whatever his situation may be, he should master 
it in all its details, and perform all its duties faithfully. 
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CONFISCATION Ot AMESICAN PATENTS. 

Hitherto one of the special features, and, we believe, spe- 
cial merits, of the American patent system has been the 
issuing of patents for invention without restriction or draw- 
back in the way of after charges or conditions. An inventor 
applies for a patent, and, if his claim is good, the patent is 
granted ; and there the matter rests for the allotted term of 
years. The patentee can sell or transfer his right the same 
as other property. Ke is not obliged to develop the inven- 
tion commercially, nor to pay any more fees. If through 
disinclination or inability the patent is not used, the right to 
use it is not forfeited. Of course the presumption is that 
the great mass of patents, if workable, will be worked, and 
the country will begin to profit thereby without delay. If 
not, the life of the patent soon expires, and the invention 
falls into the common stock of knowledge, to be used or 
neglected as its value may determine. 

Our readers are aware that in the proposed amendment of 
the patent law (Senate Bill 300, section xi.) an attempt is 
made to abolish this feature of the law. The reasons for so 
doing are succinctly stated in the report of the Patent Com- 
mittee submitted to the Senate March 8. We quote: 

" One inconvenience of the enormous increase in the num- 
ber of patents granted is that many of them are for things 
of inconsiderable practical utility. Such patents are not 
merely useless, they stand in the way of every future in- 
ventor who may wish to make an advantageous use of some 
little feature which forms an incidental part of them. There 
are really obstructive patents; the thing they describe is use- 
less in itself; they do not disclose an invention which will 
be so valuable when the practical difficulties of applying it 
have been overcome as to lead any one to spend time and 
money in the endeavor to overcome them; they lie dead and 
useless, practically abandoned as worthless by their owners. 
Such patents have no reason for existence, for they neither 
constitute nor create any progress in the useful arts. Some- 
thing can be done in instituting a better examination when 
they are granted, but not much, for attempts at the outset to 
judge of the degree of future usefulness are found by ex- 
perience to lead to fatal mistakes. The examination must 
be confined to the question of novelty. 

" Section 11 undertakes to extinguish these worthless pa- 
tents, by requiring the payment of a fee of |50 when the 
patent is about four and one half years old, and $100 when 
it is about nine and one half years old. The suras are large 
enough to make an owner think twice about paying them 
for a patent which, after four or nine years' trial, holds out 
no prospect of usefulness, while at the same time they are 
not too onerous for patents of any value. The plan is in use 
i in England, and in a modified form on the continent of Eu- 
rope, and judging from the experience of those countries 
will probably extinguish one half of the patents granted. It 
will take hold of just those patents which, useless them- 
selves, reappear in the form of reissues, and cause those an- 
noyances for which the worthlessness of the invention and 
not the ability to obtain the reissue is really responsible." 

This reasoning we hold to be clearly fallacious at several 
points. 

Grant that many patents are of considerable practical 
utility, shall we therefore rob the inventor of that little be- 
cause it is sniiiU? 

How can a patent, or the idea which it covers, be justly 
called worthless and at the same time desirable to another? 
A. 's patent is undeveloped and worthless. Why? Because 
B. wants to use it! " It is naught, it is naught," saith the 
buyer." Shall the government, therefore, agree with him to 
the detriment of the owner? 

If a patent really lies "dead and useless, practically aban- 
doned as worthless" by its owner, will it be killed any 
deader by legislative enactment? A patent that is dead 
through inherent worthlessness is as incompetent of harm as 
any other worthless bit of paper. If it has life enough to 
be an object of desire to anybody, there is no reason why 
j the would-be user should not pay for the privilege of own- 
I ing or using it. There is no danger that he will pay more 
j than he thinks it is really worth to him. 

But, it is argued, it is desirable to get out of the way 
patents that are worthless and yet may be reissued and so 
become troublesome. Will the reissue of a patent on an 
inherently worthless invention give it force and vitality? 

It sometimes, indeed quite frequently, happens that an in- 
vention is "practically" worthless for many years, not 
through its own demerit, but because the inventor foreruns 
his time. Financial success implies an immediate demand, 
which does not always exist for an invention that is radically 
novel and valuable. The invention, even when unprofitable, 
may greatly hasten the social or industrial changes which in 
after years will make it a great public benefit and ahso a 
source of profit to the owner. Shall we, therefore, punish the 
inventor by confiscating his property because he invented too 
soon? In how many cases is the inventor urged on by the 
hope of ultimately educating the community up to the use 
of his invention, though the immediate prospect is black 
enough, and so is encouraged to make and develop his in- 
vention to his own cost through many years? Take away 
the assurance that his patent once gained will hold his right 
until the community grows up to the appreciation of it, and 
you take away one of the strongest inducements to invent. 
"Even if I die before my reward comes," the inventor says, 
"the patent will remain as a legacy to my family." Very 
often it is all he can hope to leave them. 

There is another way of looking at this question. 

Suppose it true that a certain percentage of the patents 



issued are at once worthless and a hinderance to the progres 
of the arts. How large is that percentage? There are In 
force to-day, say, 100,000 patents: we believe that the actual 
number is even greater than that. How many ol them are a 
source of " annoyance " through patent litigations and tho 
like? To say one per cent would be a gross exaggeration, 
and certainly not more than halt ot these would have fallen 
under the exterminating influence ot the proposed rule had 
it been in operation. 

Accordingly, to get rid of a few patents, alleged to be mis 
chievous, it is proposed to subject the entire class of future 
patentees to penalties at once uncalled for and unjust. Grant 
all that is charged against the " worthless " patents, soctilled; 
to get rid of them by such means would be paying altogether 
too much for the whistle. 



AHEBICAN EISTOBY 07 THE ELECTBIC LIGHT. 

In a recent address before the Academy of Sciences, in 
this city. Professor Charles A. Seeley read a letter from 
Professor Moses G. Farmer, of Boston, In which he says 
that as early as 1859 he lighted up a house in Salem, Mass., 
by means ol the subdivision of the electric light. Instead 
of using the dynamo-electric machine, he used a batterj-, 
and consequently, the cost of the light produced exceeded 
that obtained from gas. It is a singular fact in conjunction 
with this that, according to Professor Farmer, the lights 
thus obtained were turned on or off by means of platinum 
wires attached to buttons. For nearly a year, the professor 
alleges, the house in Salem was thus lighted, and that the 
fact is well known by the residents of Salem, and scientific 
men who visited the place from other towns and gazed with 
wonder at the extraordinary brilliancy of the light. Pro- 
fessor Seeley maintains that although the light generated 
by Professor Farmer by a battery was ascertained to be ex- 
pensive, now that Siemens, Wallace, and Gramme dynamo- 
electrical machines have been so much improved, the light 
can be generated for but a trifle of the cost of carbureted 
hydrogen gas. 

"No doubt," Professor Seeley said, "you think it strange 
that one electrician says he gets but 300 candle power per 
horse power from a dynamo-electric machine, while an- 
other says he gets 600 candle power per horse power. Pro- 
bably both averments are correct. The trouble is that one 
is further advanced in the science than the other. The 
Messrs. Siemens, the well known English electricians, say 
that one pound of coal will produce fifteen times more 
light in connection with a dynamo-electric machine than 
will be produced by the same amount of coal turned into 



THE SOTTTH AS A COMFETITOB OF ENGLAND. 

Recently an address was delivered in Blackburn, England, 
before an audience of two or three hundred mill managers, 
overlookers, and their friends interested in the cotton indus- 
itry. 

The subject under discussion was the chances of Eng- 
land in the matter of foreign competition. After speaking of 
the natural advantages of the United States for producing 
cotton and feeding operatives, the lecturer called attention 
to a fact of infinite importance which is lost sight of by 
those who consider the power of America to enter into com- 
petition with England. " They look simply to the Northern 
mills, but there is a cotton industry growing up in the 
Southern States. It is only equal at present to one tenth of 
the entire United States cotton industry; but the Southern 
manufacturers claim to have advantage over the Northern 
manufacturers. They have an abundant supply of water, 
which is available all the year round, instead of being sub- 
ject to interruption in the winter owing to frost. They 
have cotton close to their doors; they have a more favorable 
climate, and they have equally good ports of shipment, and 
they can compete with their rivals. If, then, the Northern 
mills are already entering into competition with us, and the 
Southern manufacturers can compete successfully with the 
Northern manufacturers, what is the prospect for us? The 
position likely to be assumed by the Southern States is a 
matter of infinite importance to us." 



WILLIAU H. BTTLOFSON. 

Mr. William H. Rulofson, the photographer of San Fran- 
cisco, Cal., met with sudden death in that city on the 2d of 
November last, by accidentally falling from the roof of a new 
building of which he was proprietor. His age was 52 years. 
His decease has cast a deep gloom over a large circle of de- 
voted admirers and friends. He was a man of rare activity, 
enthusiasm, and capacity. He was president of the Na- 
tional Photographic Association, and enjoyed the highest 
esteem of the members. His practical sagacity and strong 
common sense made him a most useful and prominent man 
in the community; while his genial, kindly disposition 
greatly endeared him to all who enjoyed his acquaintance. 
He leaves a wife and ten children. 



An Important Rallnray Decision. 

The United States Supreme Court has decided that the 
Stevens car brake is not an infringement on the Tanner 
patent. This reverses the decision of the United States Cir- 
cuit Court for the Northern District of Illinois, in the case 
of Sayler vs. The Chicago and Northwestern Railway 
Company. The decision is based entirely on the question 
of infringement, the validity of the patent not being passed 
upon. 
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A SCIENTIFIC ISYESriOS WANTED. 

The microphone has been successfully employed in Italy 
in studying volcanic and earthquake noises. In some experi- 
ments made at Vicenza the telephone emitted sounds which 
only could be attributed lo subterranean agitations. Accord- 
ingly Professor de Rossi, of Rome, determined to make some 
further experiments in an underground observatory of his 
own at Rocca di Papa, situated on the Alban hills, on the 
edge of the crater of an extinct volcano. A special micro- 
phone, capable of being attached firmly to the rocks so as to 
feel any motion there might be, was carried down with great 
care into the observatory, and the reality of the mysterious 
noises was soon demonstrated. Though uncertain as to their 
causes. Professor de Rossi was soon able to divide the noises 
into three classes, which he calls rumblings, musketry re- 
ports, and metallic or bell-like sounds. He also discovered 
that the sounds were periodical at intervals of an hour, or 
half an hour, or even smaller fractions. 

On the night of the 22d of September, at the hour when 
the explosions of Vesuvius and its eruptive cone were most 
vigorous, the microphone on the Latin hills was in the 
greatest agitation. On the following days the same sounds 
continued, following more or less exactly the course of the 
eruption of Vesuvius. Wishing to complete Jiis evidence. 
Professor de Rossi determined to carry his microphone to a 
place where there was no doubt of being on ground vibrat- 
ing from inner causes — to the side of Vesuvius and the Sol- 
fatara of Pozzuoli. Professor Palmieri not only put at Pro- 
fessor de Rossi's disposal his observatory, but did all in his 
power to msike the experiment a fair one, himself watching 
at the outer door to prevent all intrusion or accidental noises. 
They wished here to establish the connection between the 
motions of the seismograph and the sounds communicated 
by the microphone. To ascertain this, one of the assistants 
of the observatory stood over the seismograph to mark the 
motions with signs previously agreed upon, to record the 
agitation preceding a shock, the actual shock itself, and 
whether the motion was undulatory or perpendicular. At 
the same time the sounds of the microphone were noted, and 
found to correspond exactly with the motions of the seismo- 
graph, and each different motion corresponded to a different 
sound. In this way it was possible to ascertain the value of 
the different sounds, which had naturally been impossible at 
Rocca di Papa; and it appeared that the perpendicular mo- 
tion corresponded to the musketry reports, and the undula- 
tory to the rumblings; while very often there was an uncer- 
tain sound, as had been noticed at Rocca di Papa. 

Even more signfflcant results were obtained by observations 
at the Solfatara of Pozzuoli. It was evident both at Vesu- 
vius and at the Solfatara that the microphone was register- 
ing shocks of earthquake otherwise imperceptible; and, as 
the same sounds had been observed by Professor Mocenigo 
at Vicenza and Armellinl at Rome, there can be no longer 
any doubt of the existence of microseismic vibrations of the 
earth as discovered by Bertelli and maintained by Professor 
de Rossi. 

What is now wanted in the application of the microphone 
to meteorology is to obtain an instrument which will mark 
automatically all the variety of sounds wliich the microphone 
conveys to us; and this will be the much desired " panseis- 
mograph," which will show the number, form, and every 
variety of the vibrations of the earth. 

. ^ r « I ^1 

MINING NOTES. 

Notwithstanding the incorporation in San Francisco, in 
the past two weeks, of twenty mining companies with an 
aggregate capital of over 1200,000,000 — a significant in- 
dication of the spirit still existing there — the legitimate min- 
ing interests of California and Nevada continue to improve 
and invite attention, and quite a number of mines are spoken 
of as paying well, under proper management, with ores 
averaging only from |30 to $30 per ton. Among other re- 
ports is one that a prospector, while recently exploring on 
the west side of Bodic Bluff, laid bare with a few strokes of 
a pick an 8 inch vein of white quartz, almost filled with solid 
gold, and that the samples assayed over $40,000 per ton in 
gold and $1,500 in silver. The finding of such hand samples 
is not unusual, and it has not heretofore been very difficult 
to "get up" companies on them, but there are many unfor- 
tunates who have reason to believe that the "hand samples " 
contained more gold than allthe rest of the mine. 

The Standard Mine, of Bodie District, has made a month's 
shipment of $87,400. New cross cuts and new shafts are 
being vigorously pushed, and everytliing is looking well. 

In San Bernadino county the finding of a rich ledge of 
tin ore is reported, many specimens of the ore assaying 40 
per cent of tin. Rich and extensive discoveries of chrome 
are reported from San Luis Obispo. The Extra Company's 
mine, Copper City, Shasta County, continues very uniformly 
to ship about $1,000 per diem from a 10 stamp mill, and 
other mines there are prospering. 

On the Comstock lode of Nevada the 2,200 foot drift of the 
Sierra Nevada has penetrated ore assaying from $80 to $100 
per ton, and the vein so far as opened promises, it is said, to 
be one of the finest ore developments ever made on the Com- 
stock. The lower levels of the Bonanza mines are gradually 
cooling, and the men are being put to work in them again. 

The south lateral branch of the Sutro Tunnel is making 
excellent advance toward the Julia shaft, but owing to the 
great heat at the face of the header, 100' Fah., the workmen 
are on six hour shiQa. 

The Homestake mine in the Black Hills, with its 80 stamp 
'nlU, is crushing about 175 tons per day, of an ore yielding 



about $9 per ton. The cost of its mining and milling ranges 
from $2.50 to $3.50 per ton, showing a profit of about 
$1,000 a day. The October run was $52,000, and expenses 
$16,000. There could be no better evidence of good min- 
ing management than the profitable working of a $9 ore; 
and those who have grown despondent over their poor mines 
may now take courage. Indeed, we learn that already many 
idle mines are resuming work. 

How profitable some of these long idle properties have be- 
come since reopened is shown in Colorado in the cases of the 
California and its western extension, the Hidden Treasure. 
The latter has yielded nearly or quite $180,000 since last Feb- 
ruary, with a profit of late of from $10,000 to $16,0^0 per 
month; and the California is gradually becoming equally pro- 
fitable, although not sufficiently opened yet to permit of the 
yield that can be relied on in the coming winter and spring. 
The Mayflower and Lafayette mines, owned in New York city, 
are being developed steadily, and show ore in all the shafts 
as well as in the tunnel. Rich strikes were lately made in 
both veins, and the production will be large and regular as 
soon as the requisite developments are effected. The last 
body of ore opened mills 217 ounces of silver. 

On the north shore of Lake Superior free gold tellurides, 
with copper pyrites, are reported as occurring in large veins, 
never assaying less than $50 per ton. The Victoria mine, 
near the Sault Ste. Marie, has developed some fine ore, run- 
ning 165 ounces of silver and 25 to 65 per cent of lead. 

The approach of winter threatens no relaxation of mining 

enterprise in any direction, and with scarce an exception the 

prospects are better than ever before. 

< I ■ I » 



ALLOTS. 

In one of our foreign exchanges we find a description of 
some very beautiful alloys, applicable as substitutes for gold 
and silver in the manufacture of jewelry and similar pur- 
poses, which have been produced by Messrs. Meiffren & Co., 
of Marseilles. 

To make an alloy having the color and appearance of gold, 
they place in a crucible copper as pure as possible, platinum, 
and tungstic acid in the proportions below stated, and when 
the metals are completely melted they stir and granulate 
them by running them into water containing 500 grammes 
of slakedlimeand 500 grammes of carbonate of potash for 
every cubic meter of water. This mixture, dissolved in 
water, has the property of rendering the alloy still purer. 

They then collect the granulated metal, dry it, and after 
having remelted in a crucible, they add a certain quantity of 
fine gold in the proportions hereinafter specified. An alloj- 
is thus produced which, when run into ingots, presents the 
appearance of red gold of the standard ^''^"(j, and to which 
may be applied the name of " aphthite " or unalterable. 

They can change the color of the alloy by varying the pro- 
portions of the different metals. As flux they use boric acid, 
nitrate of soda, and chloride of sodium, previously melted 
together in equal proportious. The proportion of flux to 
be employed is 25 grammes per kilogramme of the alloy. 
The proportions they employ, by preference, for producing 
an alloy of red gold color are : Copper, 800 grammes; plati- 
num, 25; tungstic acid, 10; and gold, 170 grammes. 

The alloy used in imitation of silver consists of iron, 65 
parts; nickel, 23 parts; tungsten, 4 parts; aluminum, 5 
parts; and copper, 5 parts. The iron and tungsten arc 
melted together and then granulated, as in the case of tlie 
previous alloy, except that in this instance the water into 
which the mixture is run contains one kilogramme of 
slaked lime and one of carbonate of potash per cubic 
meter. 

The nickel, copper, and aluminum are also melted to- 
gether and granulated by running into water containing the 
' same proportions of lime and potash. Care should be taken 
! during the melting to cover the metals contained in the two 
' crucibles with a flux composed of one part of boric acid to 
' one part of nitrate of potash or niter. 

j In the crucible containing the aluminum and copper they 
place a lump of sodium of about two grammes in weight 
when treating five kilogrammes of the three metals (nickel, 
copper, and aluminum) together to prevent oxidation of 
the aluminum, and they also add charcoal to prevent oxi- 
dation of the copper. 

Before granulating the metal in each crucible, it should 
be well stirred with a fire-clay stirrer. 

The granulated metals are dried, as in the fomftr case, 
then melted together in the same crucible in the proportions 
above indicated, and well stirred, after which the alloy is 
run into ingots. 

The alloy thus obtained, to which may be given the name 
of " sideraphthite " (or unchangeable iron), presents the 
same white appearance as platinum or silver, and is not 
; more expensive than German silver. These improved me- 
tallic alloys are capable of resisting the action of sulphur- 
eted hydrogen, are unattacked by vegetable acids, and hut 
slightly attacked by mineral acids ; they are also perfectly 

ductile and malleable. 

■ i* I » I > ■ 

Hew VIeir of Infection. 

The theory that very small organisms, either vegetable or 
animal, are the cause of all infectious diseases, is very gen- 
erally accepted at the present day. It passes as established 
and almost mathematically proven, because this theory alone ! 
is able to explain for ns a series of phenomena that would 
' otherwise he totally inexlipcable. Hence the alpha and omega 
: of all precautions directed against infectious diseases and 
epidemics consist iu combating and destroying these organ- 



THE SBEESING OF EELS. 

The mystery which has hitherto attended the propagation 
of eels has at last b?en cleared up by the discovery of ripe 
ovaries by Professor Baird, and more recently Professor 
Packard's discovery of a male eel. Professor Baird's ob- 
servation was made last year, but it was not confirmed until 
Mr. Eugene G. Blackford pointed out the ovaries to fisher- 
men, fish dealers, and others, about Fulton Market a little 
while ago. Curiously the charged ovaries have been in plain 
sight from the first, the minuteness of the eggs causing their 
character to be unsuspected. "Oh, yes; that is what we 
call eel fat; it is always plenty at this time of the year,"said 
the fishermen, when their attention was called to the egg 
mass. After showing the ovaries to liis eel dressers, Mr. 
Blackford directed them to watch for any departure from 
the u.sual appearance — thus far without success. The ques- 
tion of the eel's sexuality has been set at rest, however, by 
Professor Packard's discovery. The male eel appears to be 
very rare. The ovaries of an eel weighing six pounds were 
examined recently by Mr. Frederick Mather, who found the 
eggs to average y*j of an inch in diameter. Mr. Mather then 
proceeded to estimate the number of eggs contained in the 
eel, which was done by carefully subdividing the mass until 
a quantity which could be counted was obtained, and then 
the number of eggs was multiplied by the number of divi- 
sions. The mass was halved, quartered, etc., 17 times, 
making the last section 1-131,072 of the whole. To avoid 
error, this was done three times, giving the first time 68 eggs, 
or 8,912,896 in the whole. The second trial gave 77 eggs, or 
a total of 10,092,544, while the third yielded 71 eggs, which 
showed the mass to contain 9,306,112. 

Considering the minuteness of the eggs, these different re- 
sults are remarkably near each other, and Mr. Mather fixes 
the numbers contained in this individual fish at 9,000,000, 
which, when we consider that each of the ovaries was nearly 
a foot in length, and about a half inch in diameter at the 
thickest part, does not seem to be at all exaggerated. 



SANITABY USES OF OTTNFOWSEB. 

A correspondent writes us from the Sandwich Islands say- 
ing that during a long life spent in tropical fever districts he 
has been able to escape infection and miasma by the use of 
gunpowder, supplemented by a few simple precautions 
against sudden changes of temperature, sunstroke, bad water, 
and the like. lie uses no water that has not been boiled and 
afterwards kept from air contact; but his main reliance is 
upon the practice of burning a thimbleful of gunpowder in 
his bedroom and very small quantities in his trunk, ward- 
robe, etc., so as to keep his clothes in an atmosphere feebly 
charged with gunpowder gas. In Madagascar, Reunion, 
Mauritius, the East Coast of Tropic Africa, and other fever- 
smitten lands he has found such simple means a sure pre- 
ventive of epidemic and endemic diseases, and has thereby 
been often brought to the philosophic reflection that gun- 
powder is destined to invert the aim intended by its fabrica- 
tion. 

^ I » I ^ _ _ 

HAIB ON THE M0SK TUBTLE. 

Mr. Carl F. Gunther says that he has observed on the com- 
mon musk turtle {Test, moschata) a growth of hair similar 
to that of the hairy turtle figured in a recent number of the 
Scientific Amebican. On a young one, which he caught 
last fall, in a swamp in Westchester County, N. Y., the fine 
hairs could be readily distinguished by the aid of a magnify- 
ing glass. It sometimes happens that a semblance of hairi- 
ness is produced by vegetable growths on the shells of these 
sluggish creatures living in swamps. Possibly our corre- 
spondent may have been misled by such an appearance. 



THE CONSTITITTION OF HATTEB IN THE GASEOTTS 
STATE. 

The development of the kinetic theory of gases covers 
an enormous advance toward the solution of the great 
problem of the constitution of matter— a subject, withal, of 
extreme importance just at this time in view of Mr. Lock- 
yer's reported resolution of the problem. Whether all matter 
is proved to be fundamentally one, as Mr. Lockyer asserts, 
or of several irreducible elements, as chemists have believed 
hitherto, the discoveries made during recent years with re- 
gard to the constitution of gases will mark an era not only 
in the history of chemistry, but in the wider history of 
human effort to penetrate the secrets of nature. 

A masterly review of what has been done of late years in 
this direction will be found in the Scientific American 
Supplement (No. 156), from the hand of Professor Charles 
Adolphe Wurtz, of the Ecole de Medecine, at Paris. No- 
where will the student find a more compact, lucid, and 
thorough explanation of the physics and chemistry of mat- 
ter in the gaseous state. We may add that in furnishing, for 
the small sum of ten cents, articles of such sterling and espe- 
cial value, the Supplement is doing for American readers 
what has never before been attempted in any country. 



mannfiictarlng; Industries. 

Believing that the readers of the Scientific American 
will be interested in a series of articles on some of our largest 
manufacturing industries, we have in preparation engrav- 
ings for illustrating and describing several of the most im- 
portant establishments in the country. The first of the 
serie? will be a representation and description of the interior 
of Lorillard's Tobacco Factory, Jersey City,and will appear 
iu the next issue. 
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THE SAFIEF7 ELECTBIC LIGHT. 

This light has passed the experimental stage, and is ac- 
tually employed in the printing office and composing rooms 
of the London TYmes newspaper. 

The chief novelty of the system consists in the use of 
four carbons, instead of the two which, in nearly every other upper carbons 
arrangement, form the points between which the 
luminous arc is produced. These carbon rods, 
instead of being placed parallel with one another, 
are so inclined that their points meet. Or to put 
the matter more clearly, the two upper carbons 
form the letter V, while the two others, forming 
the same letter upside down \, are placed so that 
the combination represents an X. But the lower 
pair are set at a right angle to the upper. In plan, 
therefore, thefour rods would form a cross. 

One great advantage in M. Rapieff's system is 
that a nearly burnt-out carbon may be replaced 
by afresh one without any stoppage of the light. 
This operation, too, can be performed without 
the intervention of a skilled worker. In Fig. 1 
the attendant — protected from the glare of the 
naked light by a small screen of colored glass — 
is in the act of replacing one of the negative 
carbons. The right hand lamp is shown as com- 
monly used, with the light softened by a globe. 
The screw, 8, in both lamps, is the means where- 
by the distance between the two pairs of carbons 
is regulated and kept constant. Indeed, we un- 
derstand that the size of the arc can l)e so adapted 
to the current supplied, that a lamp can be made 
to represent the value of 100 gas flames, or of 
merely 10. 

This system can be used with a magneto-electric 
machine of any pattern. The lights have each 
an independent existence, that is to say, one or 
two can be extinguished without ailecting others 
in the same circuit. And the system offers the 
advantage of satisfactory subdivision without 
very great loss in the individual intensity of each 
light. 

The carbons, as they consume away, are made 
slowly to approach each other, so that the arc is 
always of the same width, and keeps its fixed 
position in the space. To this effect the carbons are directed 
together over small pulleys at d (Fig. 2). The directing 
force is supplied by a lead weight or counterpoise, w, of 
tbout three pounds, which slides down the brass stems, ««'. 



The weight is supported by two silk or asbestos cords from 
the outer ends of the carbon sticks. In this way the de- 
scent of the weight draws the four carbons equally together 
as they are wasted away. A curved reflector of silvered 
brass or porcelain is fixed a little above the inner ends of the 
By means of the screws, / and e, the width 




Fig. 1.-THE KAPIEFi' ELECTBIC LIGHT. 



4. If the salt solution is saturated with oxide of zinc the 
decomposition doea not go any further, but the zinc oxide 
formed subsequently remains undissolved. But few exper- 
iments have been made in this direction, and others will be 
instituted by the same person. 

5. With access of oxygen free from carbonic acid the 

oxide dissolves more rapidly because the zinc ox- 
idizes at the same time. The salt aids this oxi- 
dation, not directly, but by keeping the surface 
clean. This, too, requires to be substantiated by 
further experiments. 

6. The solvent action is .somewhat retarded by 
the carbonic acid of the air, owing to the forma- 
tion of some basic carbonate upon the surface of 
the zinc. 

7. The decomposing and solvent action is 
greatest in the case of the chlorides and with 
potassium sulphate, weaker with the nitrates of 
the alkalies and of barium, and for magnesium 
sulphate. 

8. Zinc does not decompose solutions of alka- 
line carbonates or sodium phosphate in the ab- 
sence of air. With access of air but little zinc 
is dissolved by one per cent solutions, because 
the zinc is protected by the zinc carbonate or 
phosphate formed by the reaction. In diluter 
solutions somewhat more zinc oxide is dis- 
solved. 

9. The action increases with increase of tem- 
perature; at the freezing point of water it is very 
slight. 

10. Solutions of ammoniacal salts take up more 
zinc than the solutions of the salts of the fixed 
alkalies. The zinc remains bright in these solu- 
tions, and nothing separates, even if oxygen or 
air is permitted to enter. 

11. Hard well water does not act upon zinc, 
even with large percentages of chlorides and sul- 
phates. Soft water dissolves more zinc in pro- 
portion as the amount of chlorides, sulphates, 
and nitrates exceeds that of the carbonates and 
phosphates. 

The poisonous nature of zinc salts, even in 
small doses, renders the above research of more 




of the arc IS adjusted, and by similar screws the angle at , than ordinary practical interest. 

which the lower points face the upper ones can be varied, so ■ ■» < » 

as to direct the arc to one side or the other. The wooden 



, There is no simpler or better remedy for frost bites than 
base, B, carries four terminals for connecting the wire con- ^^^ following: E.xtract the frost by the application of ice 
veying the current. The base is hoflow, and contains an : ^.^j^,, jjjj ^j^^ f^^^^„ ^^^^ j^ p,;^^,^^ avoiding all artificial 
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Tig. 2.-TEE BAPIEIF ELECTBIC LAMP. 



electro-magnetic apparatus for starting the light. At first 
the carbon points are in contact, but when the current is put 
oil, it passes through a dual electro-magnet iu the base, the 
armature of which is attracted upward and pushes a rod up 
the hollow stem, »'. This rod allows the lower carbon to drop 
away from the upper to the full width of the arc as pre- 
viously adjusted. The positive and negative currents pass 
to their respective upper and lower carbons by means of the 
stem, s «', and the curved brackets. With carbons 30 inches 
long and 5 millimeters in diameter, the light is maintained 
for seven or eight hours, and with those 6 millimeters thick 
it is kept up for nine or ten hours. The light is equivalent 
to from 100 to 120 gas flames, or say about 1,000 candles. 
The smallest form of the lamp made gives a light estimated 
at five gas flames. M. Rapieff is now constructing a form 
of lamp made to burn upside down, in order that it may 
be fixed on the ceiling of rooms. Mica plates are sometimes 
used to screen off the heat from the cords when they are of 
sill*. The resistance of the arc is only two or three ohrns. 

Fig. 3 represents a modified form of Rapieff's lamp. In 
it the carbons are simply inclined to each other at an angle 
which can be regulated by screws, dd'. The width of the 
arc can also be regulated by the same screws. The carbons 
are drawn together by the descent of a counterpoise, w, in 
a similar manner to that above described. In the lamp the 
planes of the carbon pairs are parallel to each other. A cy- 
linder of lime, e, is supported over the arc, and becoming 
luminous increases the illuminating power of the arc by 
about 40 per cent. The carbons M. Rapieff employs are 
made by M. Carre. The light is very pure and white, and 
can be considerably varied in intensity by the adjusting 
screws. Gramme's dynamo-machines are at present used in 
the Times office, but we believe that M. Rapietf has patented 
one of his own. There are six lamps in each circuit in the 
Ti7nes office, but M. Rapieff has successfully exhibited as 
many as ten. 



heat; then apply a salve made of equal parts of hog's lard 
and gunpowder, rubbed together until it forms a paste, and 
very soon the frozen parts will be well. 



Action of \Fater and Salt Solutions on Zinc. 

The results of a series of experiments made upon this sub- 
ject by Snyders may be given briefly as follows: 

1. Zinc decomposes salt solutions, concentrated as well 
as dilute, without access of air or oxygen. Hydrogen is libe- 
rated, and oxide of zinc is formed. 

2. The solubility of oxide of zinc in the salt solutions has- 
tens and aids the reaction. 

3. Oxide of zinc dissolves in solutions containing but 1 
per cent of salt, or even if more dilute. The solubility in 
different salts is different, being greatest in ammonia salts. 
It seems to be due to the formation of free alkali, inasmuch 
as it can exist in solution with a double zinc salt at certain 
temperatures and by certain concentration. Zinc carbonate 
and hydrate are not soluble in the carbonates. The solubil- 
ity of zinc oxide increases as the temperature and concen- 
tration increase. 





Fig. 8 -MODIFIED FOBH OF BAPIEFF LAKF. 
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A KEW FOOT LATHE. 

It is an important matter for an amateur or mechanic 
doing work with small tools to procure such implements as 
will be a source of profit, pleasure and satisfaction, instead of 
lasting regret that tools of another make were not purchased. 
Among such tools a lathe is an important item, and once 
purchased is not likely to be soon exchanged. A lathe 
which appears to fulfill all reasonable requirements is shown 
in the accompanying engravings. The chief novelty of this 




as well as a more ornamental appearance. The cutters have 
double cutting edges, and cut as well when revolving one 
way as the other. 

This lathe is manufactured under the recent patent of E. 
A. Marsh, by the Battle Creek Machinery Company, Battle 
Creek, Mich., from whom further information may be ob- 
tained. 



the body of the splint, and, as a larger number of splints 
can be cut from a given quantity of wood, it follows that 
for purposes of transportation a given number of splints can 
be packed in a smaller space. 

An improvement in Adjustable Sieves has been patented 
by Mr. John Dildine, of Milton, Pa. The object of this in- 
vention is to furnish an improved sieve for sifting flour. 



Tig. L-KABSH'S CTLINSEB BED FOOT LATSE. 

lathe is its cylindrical bed, which possesses many advantages 
which will be apparent to our readers. The bed is 36 inches 
long, and the head, tail, and tool stacks are bored to fit it. 

The head stock is fastened permanently with a set screw. 
The tail stock traverses the whole length of the bed, and is 
kept in hne with front center by a groove in the bed, and is 
readily fastened at any point by tiiniing a hand screw, 
which is on. the back side of lathe and not shown in cut. 
The tool stock also encircles the bed, moves back and forth 
readily, and rocks to and from the work. It is sawed open 
on the bottom, and provided with a screw, which is sufficient 
to hold it at any point by a single turn of 
the hand. It lias a steel mandrel, two steel 
centers, two T rests, and a tool shelf. 

It has a brass box in front journal, and 
true bored iron bearings throupliout. It 
has a three cone grooved pulley, turned 
uptrue, and polished. The balance wheel 
is turned and grooved to correspond with 
cone pulley, and is weighted to counter- 
balance the treadle. The crank shaft runs 
the whole length of lathe, resting in Bab- 
bitted journals, and has a crank on each 
end, thus avoiding any unequal strain upon 
the frame, and securing steadiness. It 
runs lightly and freely, with high speed. 

This lathe has three useful attachments: 
a circular saw attachment, a bracket 
moulding device, and a scroll saw. The 
circular saw attachment, shown in Fig. Z, 
is easily applied, and the table, which is a 
light iron one, dressed up true, is sup- 
ported by a standard set in the tool stock, 
and admits of being rocked and tipped so as to saw any 
bevel desired. It has two light running metal gauges for 
slitting and cutting off. 

The scroll saw attachment (Fig. 3) is very simple, and use- 
ful for sawing iill kinds of scroll and fret work. It is readily 
attached or detached without pulling the lathe in pieces. 
The driving attachment of the saw has a perpendicular stroke. 
which is important in the perfect working scroll saw. Tile 
spring and tension are firmly attached to the tail stock with- 
out the removal of a bolt or screw. The table tilts 4")°with 
out losing its central position, and the swing around under 
the arm is 35 inches. 



Recent Engineering Inventions. 

Mr. Erastus B. Kunkle, of Fort Wayne, Ind., has patent- 
ed an improved Gauge Cock for Steam Boilers, which con- 
sists of a tube having its upper end closed by a nut, through 
which the valve stem passes, and provided with a vacuum 
chamber between the nut and the discharge pipe, for pre- 
venting the steam or water from passing through the threads 
of the nut and scalding the operator. It has a valve seat at 
its inner lower end, as near as possible to the boiler, leav- 
ing no space for sediment or scale to collect and clog the 
valve. 

An improvement in Drilling Machines for Artesian and 
other Wells has been patented by Mr. Jesse Button, of New 
York city. The object of this invention is to construct the 
framework and machinery used in boring artesian and other 
wells in a compact and convenient form, for saving labor 
and space, and to enable the machine to be conveniently 
moved from place to place. 




A N£W BEKCH FLANS. 

The accompanying engraving represents an improved 
bench plane, recently patented by Mr. Patrick Gallagher, of 
Eureka, Nevada. In Fig. 1 the side of the plane is broken 
away to show the internal construction, and Fig. 2 is a de- 
tail view of the cap supporting device. 

The improvemtnt is applicable to either a jack plane, fore 
plane, or jointer, of wood or iron. 

The iron or bit, B, is .ecrewed by a clamp screw in the 
body of tlie plane, A, forming a small angle with the bottom 
of (he plane, and it is held in position near its cutting edge 
by the cap, C, whicli is pivoted on a pin that runs trans- 
versely through the plane. The position of the cap above 



Fig. S.-UCBOLL SAW ATTACEHENT. 

meal, seeds, and other things requiring to be sifted or sepa- 
rated. It is so constructed that it may be readily adjusted 
to make the meshes smaller or larger, as may be required. 

Mr. Henry Hardick, of Liberty, N. Y., has. patented an 
improved Fence. This invention consists in a metallic post 
having an anchoring cross bar or foot cast upon its lower 
end, and buttons upon one of its vertical sides, for the at- 
tachment of the wire rails; an intermediate stay post is also 
provided, which anchors a vertical cross tie connecting the 
longitudinal wire rails. 

Mr. Louis R. Sassinot, of New Orleans, La,, has invented 
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its pivot i.s pressed forward by two strong springs that are an improved Portable Furnace. This invention is designed 

for portable clay furnaces to provide a 
basket frame that will at the same time 
serve as a permanent support. 

Mr. Simon H. Wiesedeppe, of Seneca, 
Kan., has patented an improved Animal 
Trap, which is simple in construction, in- 
expensive, and reliable, catching the ani- 
mal and holding him securely without 
hurting him, and without alarming other 
animals that may be near. 

Mr. Heinrich Baum, of H6chst-on-the- 
Main, Germany, has patented an improve- 
ment in Coloring Matters to be used as 
Dyes. This invention consists in manu- 
facturing red, yellow, and brown colors 
from the two disulphobetanaphtholic acids 
by mea-.is of diazo compounds of xyloi- 
dine. 

Mr. Benjamin Landon, of Canton, Pa., 
has devised an improved Mouth Piece for 
Mail Bags, that can be easily and quickly 
opened and closed, and that will remain 
open when matter is being taken from the bag without be- 
ing held, but at the same time can be securely closed and 
locked. 

A Hose Cart, which may be used to transport hose from 
place to place, and in which the motion of the cart is made 
available for winding or unwinding the hose rapidly without 
straining it, has been patented by Mr. John Wilz, of Santa 
Cruz, Cal. 

Mr. Andrew Sheridan Burt, of Omaha, Neb., has patented 
an improved Tent, having a double row of eyelets or grom- 
mets along the edges of the sections of canvas which form 




GALLAOEEB'S FLAITE. 



supported by a cross bar, D, fitted to slots in the sides of the 
plane. These springs keep the cover down on the lower 
end of the bit or iron, holding it firmly in place. As the 
cutting iron lies more nearly flat than in ordinary planei it 
will make a smoother surface, and it is more easily adjusted 
than irons fastened with a wedge in the usual way." 



Fig. 2.-LATEE WITH CIBCULAB SAW ATTACHMENT. 

The attachment shown in Fig. 4, for moulding and orna- 
mental brackets and other scroll work, adds, with very little 
expense, a very desirable feature to the foot lathe. The stand- 
ard of the table is threaded, and is adjusted up and down by 
turning it around. The capacity of the cutter is such as to 
follow the scroll saw into very delicate points, and open and 
mould them so as to give the Tvork a more open and light 



Neiv liiventloiin. 

Mr. Jonathan Miller, of Tientun, N. J., has patented an 
improved combined Uru and Water Bottom. This is a 
stoneware receptacle for beverages, provided with a water 
l)ottom having communication with two tubes formed upon 
the outside of said urn, into one homogeneous piece there- 
with. 

Mr. Eliot S. Hunt, of Elizabeth, N. J., has patented an 
improved Gate Hinge, constructed so that the gate when 
closed may be in line with the fence, and will allow the gate 
to be swung back against the fence without straining the 
hinges. 

Mr. Francis Keil, of New York city, has devised an im- 
provement in that class of Cylinder Latch Locks which can- 
not be opened from the outside of the door without its own 
especial key. It is simple in construction and not liable to 
get out of order. 

Mr. John S. Birch, of Orange, N. J., has j'utented an im- 
proved Gun Wiper, having a novel device lor connecting 
the wiping head to the rod, whereby the variations in the 
sizes of the screw shanks of different heads will not inter- 
fere with connecting different beads with the same rod. 

An improved Device for Forcing Air into nnd through 
the Water contained in Wells, cisterns, tanks, and other 
vessels to purify it, has been patented by Mes.ys. Jerome 
S. Higgins and Riverious T. Higgins, of California, Mo. 

Mr. John H. White, of Huntsville, Ala., has patented an 
improved Match Splint, which is triangular in form. The 
advantages claimed are a saving in material, producing with 
a minimum expenditure of material a strong splint. The 
sharp angles of the splint afford a ready and effective me- 
dium for rapidly comnjunicating the flame from the head to 




Fig. 4.-BBACKET MOULDING ATTACHMENT. 

the ridge, and having flexible knotted chain loops adapted 
to be laced diagonally. 

Mr. Paren England, of Lincoln, Neb., has devised a com- 
bined Sash Lock and Weather Strip, designed to both lock 
the sash in any position, and at the same time totightly close 
the joint between the sash and the framing, to prevent the 
entrance of cold air, (Just, or snow, 
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Tbeory and Practice. 

At a receat meeting of the California Academy of Sci- 
ences, Professor Joseph Le Conte remarked as follows: 

There is a common, deeply rooted prejudice in the po- 
pular mind — and it seems to be affecting even scientific men, 
on the one side, as well as practical men on the other — that 
there is a kind of antagonism between theory and practice. 

Now, so far from this being the case, a true theory is in- 
dissolubly connected with a true practice. There is an in- 
dissoluble marriage bond between them. It is even closer 
than this: it has the relation of spirit and body. Science is 
a complex web, woven warp and woof ; the warp is scientific 
theory, the woof is the material derived from nature. It is 
impossible that one should exist apart from the other. Every 
intelligent human action, particularly of the complex kind, 
is necessarily guided by theory. And this is the true differ- 
ence, in fact, between human activity and ordinary animal 
action. Human action is the most complex, and it is always 
guided by theory. The only difference between good prac- 
tice and bad practice is that one is guided by good theory, 
and the other is guided by false or bad theory. But all hu- 
man action which pretends to be intelligent or rational, is 
guided by some theory, good or bad. 

There is, I admit, a kind of theorizing, a spirit of theo- 
rizing, and a theoretical habit of mind, which is destructive 
of good practical work. But it is equally destructive of true 
science also. I refer to that theorizing upon an unsubstan- 
tial basis, that theorizing merely for the sake of theorizing, 
and merely for tho pleasure of the intellectual activity of 
theorizing — merely for the self-complacent contemplation of 
the beauty of the theories that we create out of our minds. 
In this case the whole web, woof and warp, is woven out 
of the human mind, without the material being furnished to 
it by nature. It is like castle building in the air, unsubstan- 
tial and resting upon a cloud ; beautiful it may be to con- 
template, but rapidly disappearing before the sun. It it like 
spiders' webs, woven out of its own bowels, both warp and 
woof; beautiful and intricate in its structure, and glittering 
with the dew in the early morning, but quickly brushed 
away from the path of progress. This kind of theorizing 
is equally as fatal to true science as it is to practical work. 

This kind of theorizing is what we would call speculation. 
Now speculation bears the same relation to true theorizing 
in the world of science, which speculation bears to legiti- 
mate enterprise in business. As speculation in the field of 
business is prostrating to true enterprise, and through it pros- 
trating to the true prosperity of the community, even so spec- 
ulation in the realm of science is destructive to true theoriz- 
ing, and therefore destructive to real practical work. 

But as enterprise is the basis upon which all legitimate in- 
dustry rests, and must inevitably rest, and the whole pros- 
perity of society must also rest with it, even so it is upon 
sound, cautious, inductive theorizing that the whole progress 
of science and also of sound practical work is based. Science 
is the open foe of speculation in both fields. Science 
is the fast friend of legitimate enterprise and legitimate in- 
dustry, also, in both fields. 



DEFBOTED HUSICAL CONIIENSEB. 

Some time ago Mr. Varley constructed an apparatus, 
called by him the'^" musical or singing condenser," and the 
same is now being exhibited in London and attracting gen- 
eral attention. The apparatus, like so many others of 
similar character, is too complicated and incomplete for 
practical purposes. It consists of the receiver, the trans- 
mitting apparatus, and the condenser. The latter, K, is 
composed of a pile of leaves of paper and tinfoil, following 
alternately; the pairs 2, 4, 6, etc., are united together at one 
end; the pairs 1, 3, 5, etc., at the opposite end. The whole 
is inclosed by copper frames, D D', supplied with screws to 
connect the wiies. The sheets may be firmly compressed, 
the operation not being disturbed thereby in the least. 

The receiving and transmitting apparatus consists of a sort 
of telephone, E. The place of the diaphragm is filled by a 
sheet of metal foil, L L, in the center of which is fastened 
a cylindrical piece of carbon, G. Against the latter is placed 
a second carbon cylinder, H, resting on a wooden crosspiece, 
A B. fastened at A to one wall of the case, B, by means of 
a regulating screw, V, to the other wall. A spring, R, ex- 
tending across the board, A B, imparts to the latter a cer- 
tain degree of elasticity, which is necessary to insure suc- 
cess. 

The metal sheet receiving the sound is connected with one 
of the poles of a battery, consisting of six Leclanche cells ; the 
lower carbon cylinder is connected with the primary helix 
of the induction coil, M, which connects on its part with 
the other pole of the battery. Finally the two poles of the 
secondary helix of the coil are connected with the ends, D 
D', of the condenser. 




Tbe Eraporatlon or ]fIol8tare trom Leaves. 

An exhaustive study on the physical functions of leaves 
has recently been published by Professor J. Boussingault, of 
Paris, in which the phenomena connected with the absorp- 
tion and transpiration of leaves are treated at great length. | 
Among others, numerous experiments were made on the 
difference in evaporation during the day and night. Those 
carried out with the leaves of the grape vine gave the fol- 
lowing hourly averages per square meter of foliage: in sun- 
shine, 35 grammes (560 grains); in shade, 11 grammes (176 
grains; during the night, 5 gramme (8 grains). The trellis 
on which the vine was trained was 39 inches high and 125 
feet long, and presented a surface f)f 406 square feet of fo- 
liage. In sunny weather this was found to lose by evapora- 
tion in the course of 24 hours, 120 lbs. of water, and nearlj' 
half of that amount during cloudy weather. To give an 
idea of the enormous amount of aqueous vapor dissipated 
by plants in the sunshine, calculation showed that an acre 
of beets could lose in the course of 24 hours between 20,000 
and 23,000 lbs. Another experiment made with a chestnut 
tree 35 years old showed that it lost over 16 gallons of water 
in the course of 24 hours. The structure of the leaf, how- 
ever, containing 70 to 80 per cent of water, and possessing 
a thickness frequently of not more than four-thousandths of 
an inch, the question might occur why the evaporation is 
not much more rapid. The answer to this is found in the 
peculiar structure of the tissue forming the epidermis de- 
signed especially to moderate the transpiration. In order 
to observe the remarkable retentive power exercised by this 
epidermis, one may expose for a few hours to the sun two 
cactus leaves of the same superficies, one of which has been 
deprived of its epidermis. In the case of the latter the eva- 
poration will be about fifteen times as rapid as in the other. 
It is the presence of a similar tissue, forming the skins of 
fruits, which prevents an evaporation that would be other- 
wise too rapid. An apple, for instance, deprived of its skin, 
loses 55 times as much water as a whole specimen in the 
same time. The physiological energy of leaves is notably 
lessened by losses resulting from rapid evaporation. Thus 
an oleander leaf, containing 60 percent of water, when in- 
troduced into an atmosphere containing carbonic acid, de- 
composed 16 cubic centimeters of this gas; one containing 
36 per cent decomposed 11 cubic centimeters, and one con- 
taining but 39 per cent was without action. 



VABL£T'S KUSIGAL COITDENSEB. 

The secondary helix of the coil consists of twenty layers 
of No. 32 wire, well covered with silk; the primary helix 
consists of five layers of No. 16 wire. The length of the coil 
does not exceed 2^£ inches, and the core is % inch thick. 

The receiving and transmitting apparatus must be regu- 
lated by experimenting. The two carbon points, when at 
rest, should not touch each other, but must be brought into 
contact by the .slightest vibration of the metal sheet. The 
right position may be determined as follows: When the same 
note is repeatedly .sounded into the collector, the carbons 
may be approached till the sound is distinctly reproduced. 
When three notes, sounded in succession into the collector, 
are plainly heard from the condenser, the apparatus may be 
considered sufficiently well regulated. The melody must be 
sung into the receiver while the mouth is placed as near as 
possible to the entrance. Voices resembling the sound of a 
flute are most easily reproduced. 

The apparatus may be used in the same way as Edison's 
telephone. When it is used as a micrcphcnic receiver, 
the carbon points must be brought into contact. — L'^lectri- 

cite. 

< » « I » 

Natural History Notes. 

An Aquatic Fern. — Professor D. C. Eaton, in a communi- 
cation to the Bulletin oftM Torrey Botanical Club, announces 
four additions to the fern flora of North America. These 
are all tropical species, and were detected in Florida. One 
of them, Ceratopteris thalictr aides, is one of the most pecu- 
liar of ferns, and was discovered growing in the waters of 
Prairie Creek. It is as truly an aquatic plant as pickerel 
weed (Pontederia), or burr reed (Sparganium), and has been 
found in still or slowly moving waters in most tropical and 
many sub-tropical regions. It occurs in several of the West 
Indies, in Mexico, New Granada, and Brazil, and in Africa, 
Madagascar, India, Java, Hong Kong, Australia, etc. The 
sterile frond varies from a perfectly simple leaf to one which 
is twice or three times pinnate; the simpler ones are float- 
ing, and are produced early in the season, and the more com- 
pound fronds come later, and are emergent. The veins are 
everywhere finely reticulated. The fertile fronds have very 
numerous linear, or somewhat podlike segments, with the 
margin reflexed to form a broad and continuous membrana- 
ceous involucre. The sporangia are scattered on the backs 



of the veins, and are nearly globose in form, and are more 
variable in respect to the ring than in any other fern. This 
organ is sometimes entirely wanting; at other times it is 
composed of a few obscure joints; and again it is broad and 
nearly complete. So variable is this fern that at least four 
genera and two suborders have been found for its reception ; 
and, though Hooker placed it at the end of the Pteridece, 
its proper position among ferns is by no means yet settled. 
Up to the present but two sterile specimens of this curious 
plant have been found, but it is hoped that ere long the dis- 
coverer. Dr. Gurber, may be successful in his search for fruit- 
ing fronds. 

Embryology of tlw Oar Pike. — The gar pike (Lepidostem) 
being one of the few living survivors of those vast extinct 
orders of geologic ages, it has been considered especially 
important by naturalists that means should be taken to com- 
pare its embryology with that of other modern fishes in or- 
der that the structure of past races might be more fully 
known, and more light thrown on modern questions of evo- 
lution. As much as this knowledge has been needed, no one 
had been successful in raising the young of the gar pike till 
last summer, when Mr. Alexander Agassiz accomplished it. 
The results of his observations are recorded in a paper read 
before the National Academy, in this city, during November. 
The gar pike ascends the St. Lawrence in May, and about 
the 20th lays its large viscous eggs, which stick fast in an 
isolated way to whatever they happen to alight on. The 
eggs look very much like those of toads, having a large 
outermembrano and a small yolk. Mr. Agassiz's assistant 
brought to Cambridge about 500 naturally laid eggs, all but 
thirty of which were destroyed by mould. The young be- 
gan to hatch in six days, and Mr. Agassiz began his studies, 
the misfortune to the eggs preventing any examination pre- 
vious to the birth of the fish. He found that the little gar 
pikes were not so different from the young of the bony fishes 
as he expected, He did not make out the development of 
the lung; but, judging from external characters, the differ- 
ence is small. Connection with the sharks was exhibited in 
the similarity of the branchial arches, and by the presence 
of the lateral fold in which the pectoral fins are formed. 
The manner in which the tail is developed was found to be 
very like what takes place in the bony fishes. Among the 
ganoids the dorsal cord is at first straight, then it assumes a 
slight curve upward at the extremity, and finally there ap- 
pears, underneath, the beginning of a lobe pointing toward 
the complete heterocercal tail. This is likewise so in the 
bony fishes; but in the gar pike it is a permanent condition, 
while in the bony fishes the extremity of the dorsal cord be- 
comes extinct. The mode of development of the pectoral 
lobe furnishes another point of resemblance. A likeness to 
the shark is noticeable in the brain and mode of formation 
of the gills. The young gar pikes are slow in their move- 
ments, swimming about but little, and attaching themselves 
to fixed objects by an extraordinary horseshoe-shaped ring of 
sucker appendages about the mouth. The summing up of 
Mr. Agassiz's investigations is, that the young gar pike has 
many characteristics in common with the sharks and skates, 
but is not so different from the bony fishes as has hitherto 
been supposed. 

The Sequoias. — Mr. John Muir has an interesting paper in 
Harper's upon the "New Sequoia Forests of California." 
He gives therein the details of a discovery by himself of a 
grand forest of Sequoias seventy miles long, lying consider- 
ably south of the isolated groups hitherto known, and con- 
taining large numbers of saplings, which indicate that the 
species is still in a vigorous state of existence. It has here- 
tofore been argued that the few groups of these trees known 
made it probable that the species was dying out from its last 
strongholds upon the earth, for it has come down to us from 
pre-glacial times, when it existed in Europe also, as geology 
1 testifies. Mr. Muir's researches lead him to believe that the 
species has never been more extensively distributed on the 
Sierra in post-glacial times than it is now; and that to-day it 
is as full of life and vigor as it was 10,000 years ago. 

Instinct in a Crab. — Dr. Darwin, in his "Voyage of a Nat- 
uralist," thus describes a crab which makes its diet of cocoa- 
nuts, and which he found on Kneeling Island, in the South 
seas: 

" It is common on all parts of this dry land, and grows to 
a monstrous size. It has a front pair of legs, terminated by 
a strong and heavy pincers, and the last pair by others which 
are narrow and weak. It would at first be thought quite 
impossible for a crab to open a strong cocoanut covered with 
the husk; but Mr. Liesk assures me he has repeatedly seen 
the operation effected. The crab begins by tearing the husk, 
fiber by fiber, and always from that end under which the 
three eyeholes are situated. When this is completed the crab 
commences hammering with its heavy claws on one of these 
eyeholes till an opening is made; then turning around its 
body, by the aid of its narrow pair of pincers it extracts the 
albuminous substance. I think this is as curious a case of 
instinct as I ever heard of, and likewise of adaptation in 
structure between two objects apparently so remote from 
each other in the scheme of nature as a crab and a cocoa- 
nut." 

A Viviparoiis Cockroach. — At a recent meeting of the Ento- 
mological Society of London, Mr. Wood-Mason stated that 
it might interest the members of the Society to hear that in 
the course of his anatomical work he had di.scovercd a re- 
markable case of viviparity in the orthoptera, in a large 
cockroach belonging to the genus Paneslhin, the species 
of which inhabit the tropical forests of Southern Asia and 
of Australia, where they live in the rotten wood of fallen 
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trees The species in question was Panesihia Javanica, from 
the ahdominal brood pouch of the female of which he had 
extracted young white specimens of 6 '5 mm. in length; and 
these, from their being already provided with legs, antennae, 
black eyes, and the full number of already hard tipped gnath- 
itcs, as well as from their size, he judged were just on the 
point of birth when the mother was thrown into the alcohol. 
He further suggested that the curious and as yet unexplained 
habit evinced by several European species of cockroaches 
(Blattidoe) of carrying their egg capsules about with them for 
a week, or even for so long a period as a fortnight, before 
depositing them, might possibly be explicable as the reten- 
tion of a vestige of a lost viviparous character. 

m i % t m 

Astronomical Notes. 

Observatory of Vassar College. 
The computations in the following notes are by students 
of Vassar College. Although only approximate, they will 
enable the ordinary observer to find the planets. 

M. M. 
Positions of Planets for January, 1879. 
Mercury. 
On January 1 Mercury rises at 6h. 20m. A.M., and sets at 
3h. 47m. P.M. On January 31, Mercury rises at 6h. 16m. 
A.M., and sets at 3h. 23m. P.M. 

Mercury can be seen only in the morning. On the 16th 
it will be it its best position, and will rise about 6 A.M. It 
can probably be seen in the southeast. 

Venus. 

Venus will not be seen in the early part of the month. 
On January 1 Venus rises at 8h. 2m. A.M., and sets at 
5h. 2m. P.M. 

On January 31 Venus rises at 8h. 3m. A.M., and sets at 6h. 
16m. P.M. Venus and Jupiter will be nearly in the same 
position on the evening of the 23d. 
jnars. 

On January 1 Mars rises at 4h. 52m. A.M., and sets at 
2h. 11m. P.M. 

On January 31 Mars rises at 4h. 36m. A.M., and sets at 
Ih. 32m. P.M. 

It will be seen that Mars can be visible to the eye in the 
early morning only ; like Mercury, it rises south of east. 
Jupiter. 

Jupiter sets early all through the month. It rises on Jan- 
uary 1 at 9h. \1m. A.M., and sets at 7h. Im. P.M. 

On January 31 Jupiter rises at 7h. 39m. A.M., and sets at 
5h. 39m. P.M. Jupiter and Venus have nearly the same 
position on January 23. 

Saturn. 

Our distance from Saturn is increasing, and the planet is 
less conspicuous, but is readily found as soon as the daylight 
is out. It passes the meridian on January 1 a few minutes 
after 5 P.M., and on the 31st at 19m. after 3 P.M., at an alti- 
tude of 45° to 46°. Saturn sets on the 1st at lOh. 57m. P.M., 
and on the 3ist at 11m. after P. M. 

The satellite Titan can be seen with a small glass. On 
December 14 this satellite was seen far on the left of the 
planet (with an inverting telesccpe), and as it repeats its 
journey in sixteen days, it will be found iu that position 
again on the 30th, and again on January 15. 

The smaller satellites of Saturn can be seen only by the 
aid of large telescopes. At times six of the moons are seen 
surrounding the planet, sometimes lying along its path and 
sometimes grouped together around the tips of its ring. 

Uranus. . 

The distant planet Uranus rises on January 1 at 8h. 59m. 
P.M , and sets at lOh. 17m. of the next morning. On Jan- 
uary 31 Uranus rises at 6h. 56m. P.M., and sets at 8h. 17m. 
A.M. of the next day. This planet, which was at one time 
near Uegulus, is now near the star Rho Leonis. 

Neptune. 

On January 1 Neptune rises at 52m. after noon, comes to 
meridian at 7h. 40m., and sets at 2h. 20m. the next morn- 
ing. With small telescopes it can be seen as a star. As it 
comes to the meridian about 4m. earlier every evening, it is 
not likely to be seen even as a star after the middle of the 
month. 

^ I » I » 

Proportions cif Hulls, Engines, and Boilers of 
Yachts. 

The following table, giving dimensions of hull and 
machinery as proportioned by a well known builder of steam 
yachts, contains particulars which will be of interest to 
many of our readers: 

HULL. 1 ENGINE. | BOILER. 



DOUBLE SCSEW FASALLEL VISE. 

We give herewith an engraving of a new parallel " leg " 
vise, manufactured by Messrs. Fisher & Norris, of Trenton, 
N. J. The movable jaw of this vise is supported by an arm 
that passes through a mortise in the stationary one, and it in 
operated by two screws which are connected by an endless 
chain, each screw being provided with a chain wheel, so that 
when the upper screw is moved by the handle the lower 




FI3HEB & KOBBIS' FABALLEL VISE. 

screw moves simultaneously with it, thereby insuring the 
parallelism of the jaws. 

We are informed that the jaws are of the best tool steel 
welded on and properly cut and hardened, and that the 
screws and thread boxes are of the best refined iron, the lat- 
ter being "solid cut." These vises are either with or with- 
out a swivel attachment. 

» I » I m •- 

New Sample Package for the Mails. — A mail pack- 
age, composed of tin, has been approved by the Postmaster 
General, for the transportation of samples of flour, bran, 
sugar, needles, nails, etc. The package has a clasp; there 
is no danger of its self opening in the bags, while the con- 
tents can be readily inspected. 
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The Supposed Volcano In the moon. 

To the Editor of tlie Scientific American : 

The account, in your issue dated the 31st inst., of the sup- 
posed volcano in the moon, seen by Mr. John Hammes, 
calls to mind a theory I had some years ago, namely: me- 
teors fall, of course, upon the moon as well as upon the 
earth, but the moon having no atmosphere, they reach its 
surface with their full cosmical velocity. If a meteor as 
large as some that have reached the earth should strike the 
moon the heat developed wovild turn the meteor to vapor, 
and an astronomer on the earth that chanced to have his 
telescope pointed that way would observe phenomena simi- 
lar to those seen by Mr. Hammes. Samuel P. Qabt. 

Oshkosh, Wis., December 14, 1878. 

» I « > » 

A Fast Lilttle Side-Wheeler. 
To the Editor of the Scientific American : 

In your issue of November 23, I was interested in the 
statement made by S. Firth, of Auckland, N. Z., in relation 
to his steam launch, and as my experience has been the op- 
posite to his, in relation to vertical boilers, I thought it 
might be of interest to some of your readers. 

I built a small side-wheel boat, 26 feet long and 5 feet 8 
inches beam, flat bottom, with fine lines fore and aft, and 
depth of hull 3 feet. The paddle wheels are 4 feet 8 inches 
in diameter and 84 inches wide, being connected to engine 
by gearing— proportion, 5 to 1. The engine is horizontal, 
4 inch bore and 6 inch stroke, cutting off at % stroke. The 
average number of revolutions of engine is 300, with 100 
lbs. of steam. The boiler is 36 inches high and 23 inches 
diameter, containing 91 flues 24 inches long by 1 inch dia- 
meter, and a fire box 18 inches diameter by 13 inches 
high. 

I have raised 5 lbs. of steam in 30 minutes from cold 
water, and with anthracite coal, nut size. This boiler fur- 
nishes ample steam, with exhaust draught. The boiler 
never foamed any, excepting once or twice when first used, 
which was caused by oil being used in drilling holes for 
rivets, and considerable remaining inside. 

This boiler performed so well that many have remarked 
its good qualities. Last winter the boat was lengthened 10 
feet, and the wheels enlarged to 5 feet 8 inches diameter and 



38 inches wide each. The boat draws 7 inches, and will 
carry 80 persons, drawing about 18 inches. She easily 
makes a mile in 8 minutes, and I think that compares well 
with many steam launches using the same power. Our river 
is shallow, which prevents our using a screw. Sometimes 
we can get only 14 inches of water in many places. In going 
through rapids we have used steam as high as 110 and 130 
lbs., but never has the boiler failed in any particular. 

I think the trouble with Mr. Firth's boiler was that it was 
too small for his engine. My experience inclines me toward 
the vertical boiler for this kind of purpose. I hope my ex- 
perience may benefit others who can use only side-wheel 
boats. C. A. Thompson. 

Owego, N. Y., Nov. 37, 18T8. 

* » » I » — ~ 

Curiosities of Botany. 
To the Editor of the Scientific American : 

In the article on the " Proceedings of the Torrey Botanical 
Club," published in your issue of December 7, mention is 
made of a " full blown rose " from the center of which an- 
other perfect flower was growing. I wish to state that two 
roses were found last summer growing on the same bush, 
one having a cluster of five perfect buds raised on a stem 
from its center, and the other three. 

A species of Allium was found in which the stamen, in a 
flower otherwise normal, was replaced by a bulblet; also in 
another flower one of the stamens was replaced by a perfect 
flower. 

An ear of corn, which has grown wrong side out, is in my 
possession. The ear has the form of an inverted truncated 
cone, bearing the kernels on the walls of the hollow. The 
cob has a smooth exposed surface, and a texture somewhat 
more compact than the cob of normal ears. 

Arkansas Industrial University, Fayetteville, Ark. 

F. Lerot Harvet, Prof, of Botany. 

* I » I » 

jPure and Cnadnlterated Baking Powders. 

Believing that inestimable good will result to the public 
from the questions lately raised in the columns of your 
paper in regard to the healthfulness of certain articles used 
in the preparation of food, we think you will not hesitate to 
crown your efforts by pointing to goods of marked purity 
and reliability. 

Cleveland's Superior Baking Powder, manufactured at 
Albany, N. Y., has, during the past nine years, gained a 
widespread popularity, and very many of your countless 
readers will be glad to know that it is approved and recom- 
mended for purity and healthfulness by such eminent chem- 
ists as the following: 

New Haven, Conn., December 7, 1878. 
Messrs. Cleveland Brothers, 

911 and 913 Broadway, Albany, N. Y.: 
This certifies that I have recently purchased of several 
grocers in this city packages of your " Superior Baking 
Powder," have submitted their contents to chemical analy- 
sis, and have found them to consist only of very pure and 
entirely wholesome materials, very suitably combined for 
this purpose. They contain no other acid than that of the 
purest grape cream of tartar, and are completely free from 
alum or any other deleterious or doubtful substance. They 
are, as to their composition, in all respects what you claim. 

S. W. Johnson, Ph.D., 
Professor of Chemistry in the Sheffield Scientific School 
of Yale College ; Director of the Connecticut Agri- 
cultural Experiment Station. 

HoBOREN, N. J., December 11, 1878. 
Messrs. Cleveland Brothers, Albany, N. Y. : 

I purchased a package of Cleveland's Superior Baking 
Powder of Messrs. Park & Tilford, in New York, and have 
made a careful analysis of the same. I find it to consist of 
pure cream of tartar, mingled with such other ingredients as 
render it an effective and desirable baking powder; and that 
it does not contain any alum, terra alba, or any adulteration 
whatever. It is, iu my estimation, amoflg the most whole- 
some compositions for a baking powder of which I have 
any knowledge. Henry Mobton, Ph.D., 

President of the Stevens Institute of Technology. 

New York City, December 13, 1878. 
Messrs. Cleveland Brothers, Albany, N. Y. : 

The results of a complete analysis on several packages of 
your Superior Baking Powder, purchased by myself of gro- 
cers in this city, confirm the fact that it is made of pure and 
healthful materials, well manufactured, and it is in every 
particular reliable and most wholesome. Having had the 
examination of the materials used in manufacturing your 
powder for many years, it affords me pleasure to recom. 
mend it without reserve. Wm. M. Habirshaw, F.C.S., 

Analyst for the Chemical Trade of New York; Chemist 
of the New York State Agricultural Society; Ana- 
lytical Chemist to the New York Produce Exchange. 
West Philadelphia, Pa., December 7, 1878. 

I have made a very careful analysis of " Cleveland's Su- 
perior Baking Powder," bought from grocers in this city, 
and have found it to be perfectly pure, and manufactured 
from the best quality of cream of tartar and other materials. 
It is entirely free from alum, acid phosphates, terra alba, 
and other substances which are frequently used for the 
manufacture and adulteration of baking powders; and on 
account of its purity and healthful constituents, deserves to 
be highly recommended. F. A. Genth, Ph.D., 

Professor of Chemistry and Mineralogy in the University 
of Pennsylvania, Philadelphia, Pa. 
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PABIB EXHIBITIOK. 

We give on this and the opposite page, four interior 
views of different departments at the Paris Exhibition. 
The first affords an idea of Belgian furniture and interior 



decorations; the second is the department devoted to tele- 
graphy: the third, French upholstery and interior decora- 
tions, and the fourth is the department of carpets, tapestry, 
etc. , in the French section. 



Impervious Rubber Tubing. — It is asserted that India 
rubber tubing may be made entirely impassable to coal gas 
by painting it over with a solution of silicate of sodium, 
itherwise,known as " water glass." 




BELGIAN FTTENITTIBE AT THE EXHIBITION. 




THE FBENCH TELEGRAPHIC ANNEX. 
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Aspbalt PaTements. 

Berlin has attempted to iotroduce asphalt pavements upon 
a few of her best streets. In some respects it seems of doubt- 
ful success. The roadway is very smooth and hard, pleas- 



ant to ride upon, and will prove a great saving in the expense 
for running stock, but also very expensive in the matter of 
horse flesh. When wet it is so slippery that few horses are 
able to traverse it with safety, and on every rainy day an 



immense number of loosely reined horses " take a tumble." 
The most recent victim was Herr Wachtel, the tenor singer, 
whose horses slipped, ran away, and Wachtel, attempting 
to jump out, was quite badly injured by his fall. 




UFHOLSTESESS' AND DECOSATOES' WOES, FEENCH SECTION. 




CAEFETS, TAFESTE7, ETC. FEENCH SECTION. 
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VIENITA BBOHZE WORK. 

Great exertions were made by the Austrian manufacturers, 
not only to malse a fine display at Vienna, but also to carry 
off at Amsterdam the special prizes offered by the Dutch 
authorities for the best designed articles admitted to the in- 
ternational competition. 

Among those who contributed choice specimens was 
Hollenbach, of Vienna, whose bronze work attracted no little 
admiration. 

One of the finest examples of M. Hollenbach's work, a 
flower vase in gilt bronze, is shown in the accompanying 
engraving. 

* I ■ I > 

Promised RevlTal of Sodom and Gomorrab. 

It is reported that French capitalists have secured a grant 
for a railway line from Jaffa to the interior of Palestine, 
which will open up the Jordan valley and the whole region 
north of the Suez canal. In certain contingencies this road 
might become of great military usefulness, but it appears 
further that the productive resources of the country are con- 
siderable, and what is more surprising, that the Dead Sea 
itself can be turned to commercial account. Chief of these 
at present are the stores of natural combustibles for which 
that region is noted. 

Hitherto the main obstacle to the development of steam 
traffic in the Levant has been the total absence of combusti- 
ble material. Not only Egypt, but the shores of Syria and 
the Red Sea are completely 
stripped of wood, and the coal 
imported from the West com- 
mands a price ranging from 
|10 to |24 a ton. Now the 
masses of asphalt continually 
thrown up by the Dead Sea at- 
test the presence of vast subter- 
ranean layers of fossil vegetable 
matter, and these signs were not 
long overlooked by the enter- 
prising men attracted to Suez by 
the opening of the canal and the 
movement of commerce in that 
direction. Recently numerous 
soundings have been made be- 
tween Jaffa and the .Dead Sea, 
which, so far, have not disclosed 
any deposits of coal proper, but, 
on the other hand, have laid bare 
inexhaustible beds of lignite. 

Of itself this store of lignite is 
likely to prove an inestimable 
gain to the industries and com- 
merce of the Levant; but we 
should add that the juxtaposi- 
tion of a.sphalt in great quanti- 
ties furnishes the elements of a 
mixture of lignite and aspbultum 
in the form of bricks, which is 
equal in heating capacity to the 
richest bituminous coal, while its 
cost on the ground is only $2.50 
a ton. It is known that similar 
bricks, made up of coal dust and 
bituminous debris from gas 
works, are much sought after by 
French railways, since, besides 
their heating power, they greatly 
facilitate stowage, owing to their 
regular shape. Of course the 
bitumen of lower Palestine has 
been known from immemorial 
times, and was used to impart 
solidity to the structures of un- 
laked clay in Assyria and Egypt ; 
but it may be said that the dis- 
covery of the subterranean com- 
bustible has lifted once for all 
the curse which has so long 
rested upon Sodom and Gomor- 
rah, and will transform the wasted shores of the Dead Sea 
into a focus of industry and a magazine of wealth. 
m i» t m 
Ttew mechanical Inventions. 

An improved Wrench has been patented by Mr. William 
R. Leeson, of Bridgewater, England. This invention relates 
to adjustable spanners or monkey-wrenches, and consists in 
a sort of toggle bar applied between the movable jaw and 
the shank or handle so as to cause the latter to be firmly 
griped, so that when pressure is applied to the jaw in a di- 
rection tending to open or move it away from the fixed jaw 
the gripe becomes tighter. 

An improved Mechanical movement has been patented by 
Mr. David E. Gripe, of North Manchester, Ind. The object 
of this invention is to furnish an improved device for use 
upon all machinery where a rectilinear motion is converted 
into a rotary motion, to prevent the machinery from stopping 
with its crank upon a dead center, so that the machinery can 
always be started by the movemen'. of the driving pitman. 

An improved Fan Attachment for Sewing Machines, etc., 
has been patented by Mr. James W. Chambers, of Baltimore, 
Md. A standard is clamped to the table, and a socket to 
receive the fan handle is pivoted to the standard, and is vi- 
brated by the conjoint and alternate action of a spiral spring 
and a flexible cord attached to the machine. 



The Drainage of Iiake Fnclno. 

The opening lecture to the class of Civil Engineering, at 
the University of Edinburgh, was lately given by Professor 
Fleeming Jenkin. The Professor gave an account of the 
great project for draining Lake Fucino, in Italy, which, 
commenced 2,000 years ago, had at last been successfully 
accomplished. The lake was situated in the Abruzzi pro- 
vince, 53 mile^ east of Rome, and covered the greater part 
of a large table land near the small town of Avezzano. The 
surface of the water was 2; 094 feet above the sea, but to the 
lake there was no natural outlet ; and though the action of 
the wind on the water prevented it from stagnating, the 
neighborhood of the lake was very nnhealthy. Whenever 
there was a succession of years in which the rainfall was 
heavy, the lake rose enormously, and covered the adjoining 
country. The nearest river was the Liris, 3^ miles away, 
but the mountain Salviano and a high plain separated the 
two. The comparisons between what the lake was recently 
and what it had. been in ancient times, were extremely cu- 
rious, as showing the changes which took place in the rain- 
fall over a long cycle of years. Between 1783 and J816 the 
lake rose 30 feet 5 inches, and was then 74 feet deep. From 
the commencement of 1820 to 1835 it fell to nearly 11 feet 
below its level in 1783, being then 31 feet deep. In 1861 it 
had risen again 30 feet. The remains of drainage works on 
the lake showed that its area was about the same in 1816 as 
it was in the reign of Julius Caesar or the Emperor Clau- 




VIENNA BBONZE WORE. 

dlus; though there was evidence that it had risen much 
higher in prehistoric times. The average extent of the lake 
was 33,050 acres. It was 12-4 miles long and 6 '8 miles 
broad. The Itafian engineers calculated that the lake had 
been silting up at the rate of 12 inches per century — and 
that was an interesting geographical fact, as showing the 
rate at which these large lakes silted — so that the present 
bottom was 15 feet higher than it was in the reign of the 
Emperor Claudius. Julius Caesar had conceived the utility 
of draining the lake for the sake of the health of the dis- 
trict, and also with the view of increasing the corn growing 
area near Rome ; but his death put an end to the scheme. In 
the reign of Claudius the project was again revived, and the 
favorite Narcissus was ordered to go on with the necessary 
works at the public expense. Suetonius stated that for 
eleven years 30,000 men were employed there, and the elder 
Pliny said that the works were so extraordinary that no lan- 
guage could give any idea of them. These works consisted 
in boring a tunnel under Mount Salviano, 984 feet below its 
summit, and under the Palentine fields at an average depth 
of 328 feet to discharge into the river Liris the surplus water 
of the lake. The construction of a tunnel of about four 
miles in length at a great depth under a mountain was, in 
the then state of engineering science, a wonderful under- 
taking. It would not be an easy job now. The tunnel ac- 



tually was made, and the lake partially drained ; and it ap- 
peared from the remains of the old tunnel that the original 
engineer understood his work well, but that the designs 
were imperfectly carried out, and the work shockingly 
scamped by the contractor. First of all, levels could not 
have been well understood in those days; nevertheless, the 
outfall had been most correctly chosen, so as to give the 
reasonable fall to the water of IJ^ in 1,000; the new outlet 
at the river Liris was within a foot or two, and at the same 
level as that chosen by the Roman engineer, and the Roman 
engineer had also selected the direction of the tunnel very 
properly, and had followed so correctly the configuration of 
the ground in making it that the modern engineers had not 
been able to improve upon it. The old shafts — 40 in number 
— which had been sunk so that headings might be dri\-cn in 
various directions at one and the same time, had been well 
constructed, and had been largely taken advantage of in con- 
structing the modern tunnel. A great diflJculty the Romans 
must have encountered was the quantity of water which 
flowed from the strata; and how they got over it was not 
easy to say, as it was not known that they had pumps suf- 
ficient to cope with large accumulations of water. One of 
the most curious things about the old tunnel was the con- 
stant variation of the cross sections. Beginning with a finely 
arched entrance, the tunnel as it went into the hill got small- 
er and smaller, just as the men got tired of the work, until 
in the center there was only a hole large enough for a man 
to creep through. Then it 
opened out again toward the out- 
fall. Where it could be in- 
spected it was all right, but what 
was altogether out of sight had 
been scamped in the way indi- 
cated. During the progress of 
the work a great slip had oc- 
curred; and evidently, as they 
could not get through the loose 
earth, the workmen turned off 
to the right and made a curved 
gallery through the stone, some 
400 feet in length, round the ob- 
structing mass. The tunnel was 
opened by Claudius, who first of 
all witnessed a sanguinary sham 
sea fight on the lake, in which 
the convicts, gathered from all 
parts of Italy, were made to de- 
stroy each other. The tunnel, 
however, soon got blocked, and 
it was not until Hadrian's time 
that it was put right. The lake 

\was then reduced to some 17,000 
acres. The entrance to the tun- 
nel seemed to have been kept in 
good order down to the 5th cen- 
tury, but with the fall of the 
Roman Empire the tunnel was 
abandoned and the lake resumed 
\maasu '*^ ancient extent. Various abor- 

KWP' tive attempts were afterward 

made to open the tunnel from 
time to time. In 1851 a com- 
pany, with a capital of £200,000, 
was formed for draining the lake 
— the concession they were to get 
in return being land which was 
reclaimed; but this enterprise, 
too, fell through. Prince Alex- 
ander Torlonia, who held half 
the shares in the concern, how- 
ever, bought up the other half, 
and having obtained the repeal 
of some objectionable clauses in 
the concession, proceeded with 
the work. 

He consulted a French engi- 
neer, Franz Mayu de Monsucher, 
under whose direction a tunnel, 
following the line of the old one, for carrying off 11,000 gal- 
lons of water per minute from the lake, was completed in 
June, 1875. The cost had been £1,750,000 sterling. The 
lake had now been completely drained, Torlonia had got 
an estate of 35,000 acres, the neighborhood was now healthy, 
and the general prosperity which had been brought about 
to the population, by this great work, had been most marked. 

< C » I »■ 

Trial of Bralnerd's Exhaust Pipe. 

Brainerd's patent variable exhaust pipe, which we illus- 
trated on page 262, vol. xxxviii., has recently had a trial on 
one of the engines of the Grand Trunk Railway, Canada. 
Four trips were made under similar circumstances, two with 
the Brainerd exhaust and two with the ordinary nozzle. 
The following table will give an idea of the comparative 
value of the two nozzles: 

Brainerd's Ordinary 

exhaust. nozzle. 

Total weight of train in pounds 1,659.150 1,590,400 

Total weight of coal bnrned in ponnds 10,305 11,388 

Total weight of coal burned in pounds per 

mile .^ - . . . . • • 4,660 6,033 

Total weight of coal bnmed in pounds per 

ton of load per mile 115 m^ 

Pounds of water evaporated 73,111 73,303 

Pounds of water evaporated per pound of 

coal 7-09 5-01 

Maximum steam pressure 135 135 

Minimum steam pressure 110 1*0 

Average steam pressure 124'5 180"6 
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TO IKTEITTOBS. 

Ad experience of more than thirty years, and the pre- 
paration of not less than one hundred thousand applica- 
tfOQfl for patents at home and abroad, enable us to un- 
dei stand tbe laws and practice on both continents, and 
to possess unequaled facilities for procuring patents 
everywhere. In addition to our facilities for preparing 
drawings and specifications quickly, the applicant can 
rest assured that bis case will be filed in the Patent Of- 
fice without delay . Every application. In which the tees 
have been paid, is sent complete— Including the model- 
to the Patent Office the same day the papers are signed 
at our office, or received by mail, so there is no delay In 
filing the case, a complaint we often hear from other 
sources. Another advantage to the inventor la securing 
bis patent through the Scientific American Patent { 
Agency, it insures a special notice of the invention in 
the SciKNTiFic American, which publication often 
opens negotiations for the sale of the patent or manu- 
facture of the article . A synopsis of the patent laws 
in foreign countries may be found on another page, 
and persons contemplating the securing of patents j 
abroad are Invited to write to this office for prices 
which have been reduced In accordance with the times, 
and our perfected facilities for conducting the business. 
Address MUNN & CO., office Scientific American. 
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The Ckargefor Insertion under this head is One Dollar 
a line for each insertion ; about eight words to a line. 
Advert sements must be received at jmblicafion qffice 
as early as Thursday morning to appearin next issue. 

Jarvis Patent Boiler Settint; bums wet peat, screen- 
ings without blast. A. F. Upton, Agent, 48 Congress St., 
Boston, Mass. 

Assays of Ores, Analyses of Minerals, Waters, Com- 
mercial Articles, etc. Technical formulae and prooesBes. 
Fuller & Stillman, 40 & 42 Broadway, N. Y. 

West Broadway, Reade and Hudson Ste., N. Y., Aug. 
2,1877. Messrs. H. W. Johns Manufacturing Company, 
87 Maiden Lane, New York. Dear Sirs :— In my applica- 
tion of it, as Boiler and St earn Pipe Covering, your As- 
bestos Felting (single and double air chamber) gives 
most complete and thorough satisfaction, and is far su- 
perior to any of the various non-conductors that 1 have 
tried or am familiar with. 1 very willingly recommend 
it to engineers and the public generally as the be&t non- 
conductor of heat that has been put upon the market. 
Yours respectfully, Chas. D. Doubleday, Engineer for 
H. K. & F. B. ThurberA Co. 

Manufacturers of Hand and Power Brick Machines- 
Please send circulars and prices to II. P. Gregory & Co., 
San Francisco. 

Two Iron Coal Dumphig Cars for elevated track, $80t 
cost $350. 310 York Ave., Philadelphia, Pa. 

One half of patent for sale of Tubular Iron Grindstone 
Frame. J. E. Defreest, 73 Ferry St., Troy, N. Y. 

Wallace Electric Light Machine, 1,500 candle power; 
in use only two months, and guaranteed in perfect order. 
Cost 1400; price $200. E. T., Jr., P. O. Box 3814, N. Y. 

The best Friction Clutch Pulley and Friction Hoist- 
ing Machinery In the world. D.Frisbie &, Co..N.Haven,Ct. 

The LambertviUe Iron Works, Lambertville, N. J., 
build superior Engines and Boilers at bottom prices. 

Empire Gum Core Packing, Soap Stone Packing, Pis- 
ton Packing ; all kinds. Greene, Tweed & Co., 18 Park 
Place. N. Y. 

1,000 2d hand machines for sale. Send stamp for de- 
scriptive price list. Fursalth & Co., Manchester, N. U. 

Bevins & Co 's Hydraulic Elevator. Great power, 
simpllcity,safety,economy^durablllty. 94 Liberty St.N.Y. 

Hydraulic Elevators for private bouses, hotels, and 
public buildings. Burdon Iron Works, Brooklyn, N. Y. 

Galland & Co.'s improved Hydraulic Elevators. Office 
2C6 Broadway, N. Y., (Evening Post Building, room 22.) 

Consumption cured.— A.n old physician, retired from 
active practice, having had placed in his bands by an 
East India missionary the formula of a simple vegetable 
remedy for the speedy and permanent cure of consump- 
tion, bronchitis, catarrh, asthma, and all throat and 
lung affections, aUo a positive and radical cure for gen- 
eral debility and all nervous complaints, after having 
tboiouRhly tested its wonderful curative powers In thou- 
sands of cases, feels It his duty to make It known to bis 
sufferlngf ellows. The recipe will be sent free of charge, 
to ail who desire it, with full directions for preparing 
and successfully using. Address, with stamp, naming 
this paper. Dr. J. C. Stone, 146 South Eighth Street, 
Philadelphia, Pa. 

If you are troubled wiih leaky valves, use the Chap- 
man. Warranted to give satisfaction. Chapman Talve 
Manufacturing Company, Boston, Mass. 

For Fire or Power Pumps, address the Gould's Manf. 
Co., Seneca Falls. N. Y., or 15 Park PL, N. Y. city. 

Iron, Brass, and Steel Wire. Neertle pointed English 
Steel Wire, for all purposes. W. Crabb, Newark, N. J. 

The only Engine in the market attached to boiler 
having cold hearings. F.F.& A.B.Landis, Lancaster, Pa. 

Brush Electric Light.— 20 lights from one machine. 
Latest & best light. Telegraph Supply Co., Cleveland, O. 

The Hancock Inspirator received a gold medal at 
Paris, as being the best boiler feeder ever made, and 
the Old Colony Railroad {who have twenty-three ma- 
chines in constant use) have Just given It their unquali- 
fied indorsement, as the cheapest and most efTective 
feeder ever used on their locomotives. Those inter- 
ested are referred to their letter of recommendation, 
which may be found in our advertising columns. 

J. C Hoadley, Consulting Engineer and Mechanical 
and Scientific Expert, Lawrence, Mass. 

The Lathes, Planers, Drills, and other Tools, new and 
second-hand, of the Wood & Light Machine Company, 
Worcester, are to be sold out very low by the George 
Place Machinery Agency. 121 Chambers St., New York. 

For the best advertising at lowest prices in Scientific, 
Mechanical, and other Newspapers, write to E. N. Fresh- 
man & Bros., Advertising Agents, 186 W. 1th St., Cin..O. 

For Town and Village use, comb'd Hand Fire Engine 
& Hose carriage, $350. Forsaith & Co.. Manchester, N. H. 

Presses, Biee, and Tools for working Sheet Metals, etc. 
Fruit and other Can Tools. Bliss & Williams, Brooklyn, 
N. Y., and Paris Exposition, 1878. 

Rn'jber Hose, Suction Hose, Steam Hose, and Linen 
Hosefe all sizes. Greene, Tweed & Co., 18 Park PL, N. Y. 



Punching Presses, Drop Hammers, andDies for work- 
ing Metals, etc. Tae Stiles & Parker Press Co., Middle- 
town, Conn . 

Hydraulic Presses and Jacks, new and second hand. 
Lathes and Machinery for PoUahlng and Buffing Metals. 
E. Lyon & Co, 470 Grand St.. N. Y. 

Nickel Phiting.— A white deposit guaranteed by using 
our material. Condit,Hanson & Van Wlnkle.Newark.N J. 

H. Prentiss & Co., 14 Dey St., N. Y., Manufs. Taps. 
Dies, Screw Plates. Reamers, etc. Send for list. 

Solid Emery Vulcanite Wheels— The Solid Original 
Emery Wheel — other kinds imitations and inferior. 
Caution.— Our name la stamped in full on all our best 
Standard Belthig, Packing, and Hose. Buy that only. 
The best is the cheapest. New York Belting and Pack- 
ing Company, 37 and 38 Park Row, N. Y. 

Nickel Plating.— Wenzel's Patent Perforated Carbon 
Box Anode for holding Grain Nickel. A. C . Wenzel. 114 
Center St., New York City. 

Bqlt Forging Machine & Power Hammers a specialty. 
Send for circulars. Forsaith & Co.. Manchester, N. H. 

For Solid Wrought Iron Beams, etc.. see advertise- 
ment. Address Union Iron Mills. Pittsburgh, Pa., for 
lithograph, etc. 

To Manufacturers.— Messrs. Bignall & Ostrander, 806- 
808 N. 2d St., St. Louis, Mo., have added to their present 
establlsbment a Machinery Department, from whence 
the wants of the Western machine-using public will be 
supplied. Manufacturers will do well to correspond 
with them. 

Manufactarers of Improved Goods who desire to build 
up a lucrative foreign trade, will do well to insert a well 
displayed advertisement in the Scientific Americav 
Export Edition. This paper has a very large foreign 
circulation. 

24 X 48 in. Wright's Automatic Engine, with 16 foot 
band wheel. 30 In. face, lor sale. Price low. Atlas 
Works, Indianapolis. Ind. 

Pulverizing Mills forall hard substances and grinding 
purposes. Walker Bros, k Co., 23d &, Wood St., Phlla., Pa. 

Inventors' Models. John Ruthren, Cincinnati, O. 
The Lawrence Engine is the best. See ad. page 13. 
North's Lathe Dog. 347 N. 4th St . , Philadelphia, Pa. 
Sheet Metal Presses, Ferracute Co., Bridgeton, N. J. 

Band Saws, $100; Scroll Saws, $75: Planers, $150; 
Universal Wood Workers and Hand Planers, $150, and 
upwards. Bentel, Margedant & Co., Hamilton, Ohio. 

Steel Castings true to pattern, of superior strength 
and durability. Gearing of all kinds. II ydrauUc cylin- 
ders, crank shafts, cross heads, connecting rods, and 
machinery castings of every description. For price list 
and circular, address Chester Steel Castings Company, 
Evelina St., Philadelphia, Pa. 

The Scientific American Export Edition is pub- 
lished monthly, about the 15th of each month. Every 
number comprises most of the plates of the four preced- 
ing weekly numbers of the Scikntific amkkican, with 
other appropriate contents, business announcements, 
etc. It forms a large and splendid periodical of nearly 
one hundredquarto pages, each number illustrated with 
about one hundred engravings. It Is a complete record 
o f American progress i n the arts. 

Diamond Saws. J. Dickinson, 64 Nassau St., N. T. 

Eagle Anvils, 9 cents per pound. Fully warranted. 

The well named Leader Lathe is far aheatl of compe- 
titors. For descriptive circular, address Frasse A Co., 
fi2 Chatliam St ., New York. 

Improved Meat Cutter. Capacity 600 lbs. an hour. Cir- 
cular and price list, J. W. McFarland &; Co.. Alliance, O. 

The only economical and practical Gas Engine in the 
market Is the new *'Otto*' Silent, built by Schleicher, 
Schumm k Co.. Philadelphia, Pa. Send for circular. 

Self-feeding upright Drilling Machine of superior 
construction. Drills holes from M to 3^ In. diameter. 
Pratt & Whitney Co., Manufs., Hartford, Conn. 

Correct thing for Holidays, Whist and Dinner Parties, 
Is the Vanity Fair Cigarettes, with your monogram. 
Vertical & Yacht Engines. N.W.Twiss, New Haven, Ct. 

Wheels and Pinions, heavy and light, remarkably 
strong and durable. Especially suited for sugar mills 
and similar work. Pittsburgh Steel Casting Company, 
Pittsburgh, Pa. 




(1) J. L. J. asks: What composition for 
steam valves and cocks will expand the least? A. The 
following composition answers well: 20 parts, by 
weight, copper; 3 parts by weight, zinc; 3 parts by 
weight, tin. 

(2) J. N. B.— We know of no work espe- 
cially devoted to nickel plating. You will find a com- 
prehensive article on nickel plating on p. S09, vol. 38, 
Scientific American. 

(3) A. R — You will find a receipt for 
cementing rubber on p. 250 (15J, vol. 38, SciENTmc 
American. 

(4) J. R. — No reward has been ofEered for 
perpetual motion. 

(5) J. R. M. — Lepidolite is found at Hebron, 
Me., and near Middletown, Conn. It has about the fol- 
lowing composition: 

SiOa AlaOs FegOs MgO OaO RhO LiO NaF K H2O 
50-33 28 54 OTS 0-51 I'Ol 0-34 07 1-77 2-6 3-12 
Stillman has lately shown several lepidolites to contain 
ceesium — one sample from Bonn, Prufisia, contained as 
much as 0*68 per cent, CsO. 

(6) M. M. asks for the best method of cut- 
ting glass tubes used for water gauges. A, File in one 
side a slight notch; upon the opposite side place the 
two thumbs with ends of nails exactly opposite the 
notch; now grasp the tube with both hands and pull 
lengthwise on it, while you break it as you would a 
stick. 

(7) J. H. A. G. asks how many cells of a 
Callaud battery are necessary to heat a short strip of 
platinafoil ^ of an inch wide and 14 of an inch long, 
hot enough 10 explode gunpowder? A. Eight. 



(8) W. E. K. asks: 1. What quantity and 
size of wire shall I use for an electromotor? A. This 
depends on the kind of battery used, as there exists a 
certain relation between the resistance of the magnet 
coil and that of the battery. Where a quantity battery 
is used the wire may be larger than when the battery 
IS arranged for intensity. 2. I have straight soft iron 
cores % inch in diameter, eight in number; I calculate 
to use both ends of the cores if possible: the cores will 
be about 43^ inches in length; would such an arrange- 
ment gene:ate any power for propelling light ma- 
chinery? A. Yes, but U-magnets would be better. 3. 
What size wire is generally used for winding the per- 
manent magnets of dynamo-electric machines, and also 
what size for winding theelectro-ma^ets? A. Where 
permanent magnets are used they are not wound. W hen 
electro- magnets are employed, the size of wire varies 
greatly with the use to which the machine is applied; 
the same is true of the armature. 

(9) S.D.C. asks: 1, How many pounds pres- 
sure will a boiler stand which is made of heavy lin, 10 
inches diameter, 15 inches high, having 7or8 IJ^ inch 
tubes? A. Safe working pressure, 15 to 20 lbs. per 
square inch. 2. Give directions for making a good ma 
chine which will furnish sufficient electricily to pro- 
duce an electric light, said machine to be run by a 
small engine. A. See Scibntipic American Supple- 
ments Nob. 17 and 151. 

(10) W. H. A. asks: 1 What is the weight 
of a United States gallon of water, and how many cubic 
inches init? A. 8331bs., 230-8cubic inches. 2. What ma- 
terial will fit a piston in a cylinder water tight, so that 
when working the amount of friction shall be as small 
as possible? A. Any hard metal, accurately fitted. 3. 
Does it take as much power to raise a piston (fitting air 
tight in a cylinder) with waterstanding under it eo that 
the water will rise as piston rises, as it requires to 
form a vacuum beneath piston? A. Yes. 

(11) W. S. L. asks: 1. What size of copper 
wire gives the best effect in an electro magnet, such as 
is used in the De Merit:ns machine? A. For a small 
machine we think No. 14 or 16 would do. 2. Can the 
wire be purchased already covered, and where? A. 
From dealers in this city whoadvertisein our columns. 
3. Is the effect the same if the permanent magnets are 
revolved insteadof the eiectro-magets? If so, it would 
seem as if the wear of brushes, springs, or commuta- 
tions, would be avoided by this plan. A. Permanent 
magnets lose their magnetism by jarring; it is, there- 
fore, best that they shculd remain stationary. 4. Will 
steel wire bent into proper shape, hardened, magnetized, 
and wound into a bundle, magnet shape, make a mag- 
net equally powerful with a compound plate magnet as 
used in the De Meritens machine? A, We think not, 
biititmight answer very well. 5. Can the magnets be 
made with a set of bar magnets? A. Yes. 6. WUl 
cotton do for covering for the wire? A. Yes. 7. Have 
you a recent work on the subject of Magneto-Electricity 
and the Electric Light? A. We intend publishing papers 
on these subjects at an early day in the Scientific 
American Supplement. 

(12) T. 8. M. asks which will consume the 
most power, to place the driving pinion in a hoisting ma- 
chine above or below the center of the large spur wheel? 
A. Wt' think it will make no difference. 

(13) G. E. F. asks: 1. How to make or mix 
the substance used in cold water pens. A. Mil any of 
the soluble coal tar dyes with gum water to form a thick 
paste, and after filling the case, dry at a gentle heat. 2. 
Also a good mucilage. A. Triturate 1 ounce of gum 
arable with about 4 fluid ounces of hot water in a mor- 
tar, and add a few drops of clove oil. Or make a solu- 
tion of dextrine in al>out 3^ parts of boiling water. 

(14 W. E. G. asks what would be the 
powerof ail engine 2 inches bore and 4 inches stroke. 
Will an oscillating engine of the same size produce the 
same power with the same amount of steam, say 60 lbs.? 
What size should a boiler be for such an engine? Would 
an engine of this size run a lathe that swings 12 inches 
for turning iron? A. There will be no difference in the 
power of the t.vo engines, if properly constructed. To 
determine the horse power, multiply together the mean 
pressure during stroke in pounds per square inch, the 
area of the piston in cquare inches, the length of stroke 
in feet, and twice the number of revolutions per m inute, 
and divide the product by 33,000. Make a boiler whose 
heating surface is in the proportion of from 15 to 20 
square feet per horse power. The engine can be used 
to run the lathe. 

(15) J. F. 8. writes: I am about to select a 
trade or profession. I have a taste for mechanical trades 
of all kinds, farming and mercantile business. I have 
a chance to go as lunner in a bank in New York, or to 
go on a 400 acre farm in Indiana. 1. Which shall I do? 
A. Go on the farm by all means. 2. How can I distin- 
guish oleomargarine butter from the genuine article? 
A. According to Professors Sechartier and Taylor, 
oleomargarine may be distinguished from pure dairy 
butter by examining a sample under a good mi- 
croscope. The latter presents a nearly uniform color; 
the forms seen consist of oil globules and crystals of 
salt. When observed by polarized light very little 
change is observed, but if the specimen contain oleo- 
margarine the field is speckled over with shining parti- 
cles which change color with every quarter turn of the 
analyzer. A power of 75 diameters exhibits these 
changes very markedly. With a power of 250 diameters 
more or less animal tissue may usually be detected. 

(16) H. S. asks how to solder German 
silver. I have tried what they call silver solder, with a 
blow pipe and a spirit lamp; the solder will not melt. 
A. Rub a lump of borax with a drop or so of water on 
a common slate or porcelain slab, until a thick paste is 
produced. Glean the surf aces to be soldered and paint 
on the borax paste; dip your silver solder in the borax 
paste and place it in position on the work. Pin the work 
on a charcoal or piece of pumice stone, with common 
tacks (not tinned),direct the reducing fiamc of a blow pipe 
upon the work until it becomes red hot, then project it 
on the solder. The small silver three cent pieces make 
excellent Bolder for German silver, brass, copper, iron, 
and steel. Sciektipic American Sttpflement No. 20, 
contains full practical directioDB fo; Bolderiug. 



(17) J. S. writes: I have a quantity of lard 

oil that I think contains salt or acid. How can I teat 

it? A. If the oil contains pure acid, a scrap of blae 

' litmus paper rubbed with it will Indicate the fact by 

I turning red. A notaaie amount of salt is readily de- 

' tected by taste. A little hot water will extract salt from 

the lard, and a drop of nitrate of silver solution (aqueous) 

added to the clear water from the oil will occasion a 

I white curdy precipitate, if salt is present even in very 

' small quantity. 

I (18) A. A. asks: 1. How many Bunseu 
cells of such size as could be made in a common glass 
tumbler would it take to furnish electricity enough for 
an electric light to light a room twenty feet square? A. 
About 100. 2. How many of capacity of 1 quart for 
glass jar ? A. 50. 3. What is the size of jar most suita- 
ble for battery for electric light ? A. One quart. 4. 
• Would porous cells made of fine potter's clay of proper 
' size and shape be suitable ? A. Yes. 6. Is a glazed 
earthen jar as good as glass for outer jar ? A. Yes. 6. 
Are common plant jurs as good for porous cups as those 
made of finer and more compact clay. A. No. 

' (19) A. C. F. asks what size of steam pipe 
to use for an engine 8 inches x 10 inches stroke, running 
at 180 revolutions per minute at 60 lbs. pressure. A. A 
pipe 2 inches in diameter will answer. 

I (20) C. A. W. a.sks: Is the effect of the 
shock from an induction coil good or bad upon the 
body in good physical condition? A. Strong electrical 
shocks are injurious. 

(21) J. C. F. asks: 1. In damping the 
diaphragm of phonograph described in Sufpi^xmbnt No. 
133, do you simply cut small pieces of rubbertffMngand 
place on the diaphragm? A. Short pieces of rubber tub- 
ing are placed between the diaphragm and its support, 
and are allowed to exert a slight pressure on the dia- 
phragm. 2. Will fine copper wire insulated with gutta- 
percha do for the coil in a telephone as well as silk 
covered? A. The gutta percha covering is generally too 
thick; silkcovered is preferable. 

j (22 W. D. S. asks: 1. In the best kind of 
safety valves for steam boilers does the area for escap- 
ing steam gradually increase as the pressure increases? 
A. According to experiments made by the United 
States Boiler Inspectors, common safety valves, when 

^ properly proportioned, are as eflacicnt as those which 
give an enlarged area for increased pressure. 2. Are 
the air compartments in ships' rooms done off for float- 
ing ]>ower alone, or are they sometimes used for storage? 
A. The compartments having doors are ordinarily used 
for storage. 3. Would an invention be valuable that 

, would automatically close the doors i>etween the air 
compartments without any machinery in case a hole 
was made in the vessel below the water line? A. We 
think it quite likely, if superior to the arrangements in 
use. 

I (23) W. A. M. writes: I have a bottle of 
I pure bay oU, will you please inform me how J can make 
bay rum suitable for toilet purposes? A. 10 fluid 
drachms of oil of bay rum; 1 fluid drachm of oil of 
pimento; 2 fluid ounces of aceticether; 3 gallons of 
alcohol 95 per cent; 2>tf gallons of water; mix, and 
I after two weeks' repose, filter. 

I (24) G. C. asks*. What is the best method 
of protecting the lungs against dust while sweeping? 
A. Breathe through a moistened sponge. 

(25) E. G. McD. asks how to make mark- 
ing fluid for the backs of Bnissels carpets. A. An ex- 
cellent ink for this purpose is prepared by tritor&ing 
4 parts of powdered soluble nigrosine in about 15 parts 
of hot water, and straining the hot solution repeatedly 
I through fine silk or filtering through filter paper, using 
a hot funnel. See also inks in Scientific American 
Supplement No. 157. 

I (26) Engineer asks which of the two is the 
largest— the Cincinnati water works, or the new 
water works about completed at Pittsburg, also their 
relative capacities. A. Perhaps correspondents from 
these localities will kindly send us particulars.— Ed . 

I (27) W. Z. B. asks: 1. Can water be forced 
intoaboiler above the water line? It may not be ad- 
visable, but can it be done? A. Yes. 2. Our ofllce is 
heated by coils of pipe which drain themselves com- 

I pletely, where they, and their outlets, are subject to no 
other pressure than that of the utmot^phere. If both 

I outlets are connected to the dome of a boiler carrying 
60 lbs. of steam, placed below these outlets, will the 
pipes still drain themselves? A. Yes, if there is suffi- 
cient fall, and the pipes are properly arranged. * 3. Our 
water works give a pressure of 125 lbs. to the inch. If 
a pipe was connected from the main to the dome of a 
boiler carrying 60 lbs., would water enter the boiler? 
A. Yea. 

(28) W. asks: 1. Will steam or water de- 
posit scale when not coming in c:>ntact with heated 
surfaces? A. Water may do so. 2. Will steam when 
not superheated cause oxidation of brass? A. To some 
slight extent. 

(29) T. D. H. says: 1. I have a telegraph 
line about 300 feet, No. 14 copperwire, gas pipe ground- 
ed, and on it are two learners' instruments and two 
bells (box pattern). How many jars will I want of 
Lockwood or Watson batteries to work it? A. Four. 
2. What is the comparative strength and usefulness on 
a line of these two batteries? A. There is not much dif- 
ference . 3 If an office ground both line and local on 
one binding post, and thence by one wire to the ground, 
is there any danger of a return current if one be ground- 
ed and the other in use? A. No. 4. What will take 
knot and dust marks (from cracks) out of an engraving? 
A. Moisten the parts thoroughly with soft water, and 
press strongly between hot sheets of bibulous paper. 
When cool moisten with strong cold solution of fresh 
sodium hypochlorite, and when sufficiently clean, moist- 
en again with a little sodium hyposulphite solution, and, 
after a time, absorb excess of moisture with clean blot- 
ting paper, and press between sheets of the aame with 
hot irons until perfectly dry. 
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(30) W. S. D. writes: 1. I have made a 
steam engine cylinder IH^'^ inches; now I want a boiler, 
can I get steam enough by using a boiler on a common 
cook stove — boiler to be about 8 inches In diameter 
made of cast iron? I want it to run a bracket saw on 
large work. If this will not do, how can I generate soffl- 
cient steam? Of what can I make a boiler; and how 
large? A. If you set the boiler in the fire, you can pro* 
bably make enough steam. It would be better to form 
it of copper, from 8 to 10 inches in diameter. 2. Is cold 
rolled iron as good as steel for-piston rods, arbors, etc. f 
A. It Is not as strong, comparing good qualities of each. 
8. How shall I temper machine steel to have It the 
''x)ngheet? A. You can make the steel very hard, by 
heating It and plunging into cold water. After this, you 
"^an temper to any less degree of hardness, by reheat- 
ing, and allowing it to cool somewhat, before plunging 
into cold water. 

(31) E.W. T. asks: What form would be the 
best to copy to make a small magneto-electric machine, 
costing from $8 to SlOf I want a continuous current for 
physiological experiments. A. Probably Clarke's ma- 
chine would be best for your purpose, but we do not 
think you can make one for the price named. 

(32) J. G. A. and C. K. will find receipts for 
ebonlzing woods on pp. 191 (19), 319 (67), and 251, vol. 
38, SoisNTOTc American. 

(33) W. B. S. writes : In heating our factory we 
take steam from the steam dome, and the return or drain 
pipe Into the heater then (after the pipes are heated up) 
turned Into the mud drum. It seems there is enough 
greater pressure at the mud drum to prevent the return 
water from flowing back into the boiler by a head of 
about eight feet or more generally. How can this be 
remedied? A. Ordinarily, this is not enough head to 
secure good circulation, in an extensive system of radi- 
ators, unless aU the return pipes can lead with a fall into 
a vertical main. Fortunately the difficulty can be easily 
solved by adding a good trap. 

(34) S. G. B. asks if there is a difference be- 
tween one *^ square foot'* and one foot square. A. Square 
foot is the more comprehensive term , since it includes the 
" foot square " (i. £., a square one foot each way) and all 
other figures having the same area, 144 square inches. 
The first is a unit of measure, without regard to form; 
the second is a particular form of a particular size. 

(35) A. G. L. asks: 1. Is there anything that 
will prevent kerosene oil from smoking when used for 
cooking purposes? I used three tubes similar to those 
used on torches, but a black deposit soon formed on 
the bottom of. the kettle. A. The burner for a kerosene 
stove should be made on exactly the same principle as a 
first class lamp burner. 2. Can I make the electric light 
by using a battery composed of zinc and copper plates 
immersed in solution of 9 parts water, 1 part sulphuric 
acid, the plates being 3 x 4 in., ^ In. thick; how many 
cells would be sufficient? A. 50 such cells would pro- 
duce a light, but not for a great length of time, as a bat- 
tery of this kind is not constant. 3. What size copper 
wire is best for connections? A. Ko. lJorl4. 4. When I 
melt zinc in an iron ladle it is brittle; is it fit for battery 
pl^s? A. Yes. 

(36) R. W. S. asks: If a malleable iron 
casting tV of an Inch thick by 2}^ wide, is securely held 
at each end by a solid support, so that there is two inches 
of unsupported metal between the supports, what pres- 
sure in pounds brought to bear upon the center of the 
casting wilFbreak it? A. Trautwine gives the following 
rale: Breaking weight in pounds 

_ (Depth in inches) ^ x (Breadth in incbep) .^^ 
" Clear length in feet 
This rule is for the case in which the ends are Immov- 
ably fixed. 
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Minerals, etc. — Specimens have been re- 
ceived from the following correspondents, and 
examined, with the results stated: 

S. F. — It 1b a micaceous sand. Not Taluable. We 
conld not indicate the probable value of the stone from 
your description alone — J. G. — It is magnetic iron 
sand — magnetic iron oxide or magnetite. It will make 
an excellent quality of iron if properly smelted. It may 
be freed from sand and other impurities by means of 
large magnets. — J. B. — The light colored specimens 
are principally marcasite (an iron sulphide), with traces 
of copper and arsenic, in slate. The other sample con- 
tains a large per cent of lead (galena) and chalcopyrite 
(Iron copper sulphide). The ore will probably prove of 
value — J. T. — The quartz contains galena (l^ad sul- 
phide) and a little chalcopyrite and zinc. The property 
is doubtless of some value. 



COMMUNICATIONS SECZrTED. 

The Editor of the Scientific American acknowledges 
with much pleasure the receipt of original papers and 
contributions on the following subjects : 

Wagon Wheel Problem. By M. S. C. 

On Subdivision of Electric Current. By J. T. P. 

Metric System. By R. P. 

Facts and Figures for Mathematicians. By L. S. B. 

Electric Light Telegraph. By P. P. 

Aft)ustic Telephone. By E. D. V. 



Any numbers of the Scientipio Akerican Suffle- 
XENT referred to in these columns may. be had at this 
office. Price 10 cents each. 



HINTS TO COREESPONDENTS. 

We renew our request that correspondents, in referring 
to former answers or articles, will be kind enough to 
name the date of the paper and the page, or the number 
of the question. 

Many of our correspondents make Inquiries which 
cannot properly be answered in these columns. Such 
inquiries, if signed by initials only, are liable to be cast 
into the waste basket. 

Persons desiring special information which is purely 
of a personal character, and not of general interest, 
should remit from $1 to $5, according to the subject, 
as we cannot be expected to spend time and labor to 
obtain snch information without temnneratlon. 



A complete copy of any patent In the annexed list, 
including both the spedflcatlons and drawings, will be 
furnished from this office for one dollar. In ordering, 
please state the number and date of the patent desired, 
and remit to Munn & Co., 37 Park Row, New fork city. 



Adding machine, B. L. BUI 

Adding machine, R. R. James 

Axjabox.car, R. C. Brown 

Bag holder, S. M. Dalzell 

Bar straigbtener, etc., metal, J . S. Seaman 

Bed bottom, spring, D. L. Haire. 

Bedstead, wardrobe, H. P. Blackman 

Beehive, Moses & Stewart 

Berth, suspended ship's, D. Parks 

Blotter, J, N. Huston 

Blowpipe, .C. Hoffinann 

Bobbin maker, Glazier & Walt 

Boiler heater and feeder, R- N. Pratt 

Boilers, preventing Incrustation in, F. M.Maybury 

Boilers; patching, P. A. Bldwell 

Boot and shoe front marker, G. C. Wilson 

Boot and shoe heel stlffener, G. V. Sheffield (r). . . 

Box, sheet metal, J . Gilbert 

Boxes, manufacturing, J. Sperry (r) 8,480, 

Bran scourer. Smith & Thompson 

Bridle brow band, E. R. Cahoone 

Bronzing paper, etc., Peterson & Frost 

Bronzing machine, Peterson & Frost ... .. 

Buckle, G. W. McGIU 

Bullet machine, S. L. Loomis 

Calendar, II. Melneke 

Can, oil, T. Moran 

Candlestick and match safe, G. E. Helnlg 

Candlestick reflector, M. C. Meigs 

Car coupling, C. L. Cloutman 

Carding machine. C. Jones 

Carpet sweeper, L. Hull 

Cereals for food, preparing, Ross & McLeod 

Chimney, A. Oelschleger 

Chimney top and ventUatoriG. W. & L. Demond. 

Churn, II. Brown 

Clock calendar, B. B. Lewis 

Clock, striking, V. HImmer 

Cock, hot , cold, and waste water, W . D . Abbatt. . . . 

Coffee and peanut roaster, C. L. HalKr) 

Coin holder, Raymond & Perkins 

Coin holder, J. W. Whittle 

Contrate wheels, making, H. J. & W. D. Davles.. 

Cooker, steam feed, W. M. Combes 

Cooler for water, etc., L. DoUe 

Cooler, milk, L. W. Center 

Cooler, oyster, J. P. Miller 

Cores, making, G. Cowing 

Corset, E. W. BIgelow 

Cultivator, Van Brunt & Davis 

Cutlery, table, Hart & Fisher 

Dtnught equalizer, D. S.Cole 

Drawer pull, T. 8. Alexander 

Drilling machine, metal, E. M. Boyntonetol 

Elevator, hay, G. Miller 

Elevator, water, A. J. Clemmons 

Engine house door opener, S. V. Dickinson 

Envelope, N. Jacobsohn 

Envelope, J. H. Weaver 

Fan, automatic, W. H. Love 

Fence, J. Hart 

Fence post. Iron, S. Heaton 

Filter, J. W. Hughes 

Firearm, breech-loading, R. Fay 

Firearm registering attachment, G. A. Badger 

Fire escape, C. Gates 

Fire extinguisher, J. W. Sutton 

Fire extinguisher, Condlct A Doty 

Frultdrler, M. S. Lyons 

Fruit drier, A. L. Slerer 

Gas manufacturer, Harris & Allen 

Gas manufacturer, Illuminating, M. H. Strong 

Gas generator, A. I 4 W. R. Ambler 

Gas lighter, electric, W. H. H. Whiting 

Gas, purifying, etc ., O. Lugo 

Gas regulator, J. Adams 

Glasshouse pot, T. Coffin 

Glazier's diamonds, mounting, P. Sinsz (r) 

Governor, engine, H. T. Famsworth 

Grain binder, E. Dederick 

Grain drier, Smlth& Woolford 

Harness rosette, B. A. Wilson 

Harvester, C. AInsworth 

Harvester Ruard finger, D. L. Grover 

Harvester thrasher, W. T. Carter 

Hat box, F. JInklns 

Hatchway door. J. C. Richardson 

Heating apparatus, A. Burbank 

Heater, hot water, J. D. Willoughby 

Hoop coller, J. H. Ward 

Horse power.C. E. Macartby 

Horse power, O. O. Storle (r) 

Horse tall protector, A. Welde 

Horse toe weight. H. D. McElnney t 

Hydrant suction coupler, J . Stoddard 

Ice cutter, G. R. Plerpont 

Implement, combination, C. A ■ Babcock 

Jar protector, fruit, S. H. Decou 

Kettle cover, C. M. Orton 

Enlves, handle for table. Brown & Osgood 

Lamp burner, W . N. Weeden 

Lamp chimney and shade, T . B. Atterbury 

Lamp lighter, F. G. Stephenson 

Lamp reflector. J. H. White 

Land marker, W. Everitt 

Lantern, signal, W. H. Harrison 

Latch, gate, O. & J. Metz 

Leather folder and shaper, Walden & Platts 

Leather folder, Walden & Platts 

Leather work cutting board, E. Nicholson 

Lifting jack, H. M. Willis 

Liquid freezer, W. H. Mansfield.... 

Loom shuttle box mechanism, H. B. Renwick .... 

Lock, w. Walker 

Lock.O. D. White 

Lock, time, H. Gross 

Lock, wagon, G. F. Burton 

Mall bag fastening, W. J. Stowell 

Measure, registering tape, J. P. Comly 

Measurer and marker, fabric, J. Brady 

I Mechanical movement. A. Warth 

I Medical purposes, galvanic pile for, P. J. Tongue. 
I Mining apparatus, hydraulic, G. W. Cranston .... 



209,644 
309.690 
209,646 
309.663 
209.588 
209,676 
209,601 
209,622 
209,682 
209,689 
209,685 
209,614 
209,584 
209,574 
209,60S 
209,741 

8,477 
209,556 

8,481 
209,590 
209,651 
209,626 
209,624 
209,701 
209,619 
209,577 
209,578 
209,665 
209,576 
209,656 
209,692 
209,687 
209,715 
209,579 
209,552 
209,605 
209,618 
209,616 
209,539 

8,479 
209,585 
209,637 
209,664 
309,659 
209,669 
209,548 
209,621 
209,551 
209,643 
209,633 
209,679 
209,657 
209,640 
209,646 
209,703 
809,655 
209,610 
209,571 
209,593 
209,696 
209,680 
209,681 



209,600 
209,565 
209,724 
209,660 
209,620 
209,719 
209,663 
209,630 
209,597 
209,591 
209,698 
209,638 
209,006 

8,478 
209,612 
209,009 
209,539 
209,596 
209,639 
209,675 
209,652 
209,691 
209,586 
209660 
209,742 
209,733 
209,699 

8,476 
209,737 
209,675 
209,691 
209,711 
209,599 
209.666 
209,707 
209349 
209;738 
209,542 
209.629 
209,636 
209,611 
309,678 
209,702 
209,731 
209,733 
209,706 
209,635 
209,700 
209,714 
209,734 
209.59S 
209,561 
209.547 
209,723 
209,658 
209,647 
209,736 
209,632 



Nippers, cutting, T. G. Hall 209.677 

Ore reducer and smelter, W. E. C. Eustis 209,564 

Packing for journal boxes, w. V. Kay 209,572 

Paper collar machlne.C. Spofford 209,628 

Paper, making flanged articles of, H. A. House. . 200,686 

Peanut cleaner, B. H. Telllnes 309,730 

Pen, fountain, W. Sachs 209,716 

Pen, multiple, F. Soennecken 209,722 

Pills, soluble coating for, W . N . Clark 209,664 

Pipe stem, J. W.Tallmadge. 209,125 

Planter and drill, com, O. C. Du Souchet 209,671 

Planter, com, T. A. Sammons 209,717 

Planter, com, O. A. Sharp 209,718 

Planter, potato, T. J Davis 209,607 

Planter and blller.com, L. Dunne 209,S70 

Plaster, S. A. Griffith 209,660 

Plow, sulky breaking, B. T. Hunter 209,683 

Plow, swivel, C. M. LufUn 209,6W 

Potato digger, F. W. Benjamin 209,6a 

Pressure regulator, fluid, J. F. Bennett 209,602 

Printer and cutter, fabric, W. D. Grlmshaw 209,674 

Printing press sheet deliverer, J . HIrd 209,683 

propeller, chain wheel, L. Alvord 2091541 

Pruning Implement, W R. Rose...^ 209,587 

Pump, W.Clough 209,549 

Pump.y. M. GrUlenberger 209,673 

Pump valve, metallic, W. Ap Williams 509,740 

Ball.R W.Welch 299,739 

Railway rails, reducinz old Iron, B. P. Brunner.< 209,743 

Rake, horse hay, J. Hause 209,564 

Rake,horsehay, C. B. Holden fr) 8,475 

Rein attachment, check, C . a. Doir. 209,553 

Rooflng, manufacturing composite, T. New 209; 705 

Rope machine, wire. Pickles & Bums <!09;626 

Saccharine liquids, reflnlng, etc., J. W.Decastro.. 209,606 

Sandpapering machine, A. Brldgman 209,648 

Saw tooth, Insertlble F.Schley 309.637 

Scraper, earth, 8. Slusser 209,'!20 

Sewing machine, E. E. Bean... 209,643 

Sewing machine band wheel clurch, G;JI. Pratt.. 209.712 

Shaft for vehicles, a. Q.Adam&.. 209,640 

Shoe.C. Heron 209,683 

Shoe upper fitting machine, Walden & Platts 209,732 

Sifter. C. O. Peck ....._ 209,710 

Sign, H. Petrle 209,583 

Smoke and cinder conductor, railway. J.J Frey. 209,672 

Spark arrester, A. Delaney 209,668 

Spark arrester, locomotive, A. Davis 209,668 

Spinning fliers, lock for, Thorworth ftllarrlson... 209,727 
Spinner or twister stop motion, J. H. Knowles... 209,694 

Spring, door.F. J. Randall 209,713 

Spring, time-keeper oalance, Berlitz & Morgan ... 209,642 

Spring, vehicle, L M. Llnderman .". 209,695 

Stamp recording cabinet, postage, H. T. Taggart. 209,728 

Stamp, rotary ore, D. E. W. Taylor 209,631 

Steam trap, H. W. Belns .,_.... 209,601 

Stove,G. F.Cobb 509,550 

Stove, J. H, Goodfellow 209,567, 209,658 

Stove, J.G.Smith. 209,121 

Stove door turnkey or handle, H. A. Matthews . . 209,673 

Stove, lamp, E. Hunter 209,567 

Surveying Instrument tripod head, W. Gnrley.... 209,562 

Suspender ends, B. J.Greely 209,569 

Swing, L. D. Noble 309,633 

Tea pot tllter, J. A. Bragan 209,.546 

Telegraph, are alarm, Blrge * Williams 209,645 

Telephone switch or cut-out, T. A. Watson 209,592 

Thrashing machine, P. Parrott 209.708 

Thrashing machine cutter, J. M. O'Neall 209.580 

Tobacco revenue stamps, Oliver & Robinson 209,581 

Toolhandle, W. Mlllspaugh 209.704 

Toothplck,J. Holland 209,566 

Trap, W. Christie 209,658 

Type writing machine, C. T. Ward 209,634 

Type writing machine, J. A. nitter.Jr. 209.684 

Umbrella tip CUP, W. S. Atwood 209,598 

Varnish, J. W. Hyatt 209,570 

Vinegar, etc, making, A. Graham 209,616 

^agonbody, J. H. Paschal 209,709 

Wagon, refrigerator, A. Ulrlch 209,729 

Washers, device for cutting, W. F. TUton 209,726 

Washing machine, D. T. Jones 209,693 

Water wheel, T. Dehart 209,667 

Water wheel, turbine, J. Croft 209,662 

Wire barbing machine, F. BlUlnga 209,644 

Wood, staining, J. W.Hyatt 309,568 

Wrench, J.W.Hyatt 209,569 

TRADE MARKS. 

Bronzepa ts, J. Marsching & Co 6,781 

Cigars, E. Block&Son 6.768 

Cigars and cigarettes, Mayer Brothers 6,774, 6,776 

Clay, Star Clay Company 6,778 

Fine cut chewing tobacco, R. Hamilton 6,712 

Hams, shoulders, and bacon, C. Ellnck 6,773 

Infants' food, Cereal Manufacturing Company 6,780 

Medicinal preparations, J. VV. Cole&Co 6,769 

Saws, Wheeler, Madden & Clemson Manuf. Co 6,777 

Smoking andchewing tobacco, Spauldlng & Merrick 6,176 

Spool cotton, Clark Thread Company 6,779 

Whlsky,Chesapeake Whisky Company 6,170 

Writing paper, Cunningham, Curtiss & Welch 6,771 

DESIGNS. 

Bust/ A. Bartholdl 10,893 

Chimney caps and ventilators, D. B. Rich 10,896 

Holy water«font, T. Lloyd 10,8&( 

Omamentfor jewelry, G.H. Diaper 10,896 



WATER SUPPLY FOR TOWNS AND 

VlUages.— By Clarence Delafleld, C.E. A concise and 
valuable report, showing the costs and merits of the 
various systems— Discussion of the Holly system. Its 
merits and defects— The reservoir system, with pumps, 
cost, and advantages— Results obtained and economy of 
use of various systems In different towns, with names 
and duty realized— Fac s and figures to enable town 
committees to judge for themselves as to the system 
best suited for their wants— The best sources of water 
supply— Water-bearing rocks— Artesian wells, their 
feasibility, excellen oe. and cost of boring— Importance 
of pure water— How surface water Is rendered Impure 
—Lost of water pipes, from 2 to 12 Inches diameter, 
for towns. Including laying, all labor, materials, gates, 
joints, etc. KstimatcB of income, water-rates for sup- 
~ly of 1,000 buildings. Contained In Supplement 27, 
■-'—10 cents. 



^. 



ALCOHOLISM. AN INTERESTING 

Paper upon the Relations of Intemperance and Life In- 
surance Tbe average Risks and Expectancy of Life of 
the Temperate and of tbe Intemperate. Pnyslological 
actlonof -Aicobol; atimulatlngthe Nerrons STBtem.Re- 
tardlnstheClrculatlon. Alcohol Oxidized In theSystem 
Insomnia, Congestion of tbe Lungs, Deterioration of 
Structure, Calculus, and Liver Diseases as results of 
Liquor. Extended Medical Testimony. Contained in 
SciBNTiFic American Supplement, No. 1*^5. Price 
10 cents. To be had at this office and of all newsdealers. 



THE ART OF PRESERVING THE EYE- 

SIGHT, Adapted from the French of ArthuuChkva- 
LiBR. Illustrated with 93 engravings. A plain, com- 
prehensive Treatise, Explaining the Anatomy of tbe 
Eye ; the Phenomena of Vision, and the Reflection, 
Refraction, and Dispersion of Light ; the Ophthalmo- 
scope and Its Use ; Diseases of the Bye and Treatment ; 
Long and Sbort Sight, with Instructions ; Cataract and 
Astigmatism: Manufacture of Spectacles; Colored 
Glasses and the:.- Use; Numberond Foci of Lenses and 
their Mountings : Hygiene of the Eye. Wonders of the 
Eye. The Tear Apparatus. Muscles of tbe Eye. Rods 
and Cones; the Retina Magnitied. How tbe Eye adjusts 
Itself to distance. Double Convex, Plano-convex, Con- 
cavo-concave, and Double Concave Lenses Illustrated 
and their Action fully explained. How tbe Dispersion 
of Light Is neutralized; tbe Achromatic Lens. Tbe 
Eye a Camera Obscura. How we see everything In- 
verted. Fixed, Hand, and Achromatic Ophthalmo- 
scopes. Their use ; how disease Is detected, with tbe 
Healthy and the Diseased Retina Illustrated. Louch- 
ettes for Strablsm; Spectacles for Cross-eye; Iritis; 
Trichiasis ; Albugo of Cornea : Muscaa Volitantes, or 
PMng Insects; Pterlglonj Staphyloma of Cornea: 
Sclerotitis; Cone-shaped Cornea; Onyx; Perforated 
Cornea; Ophthalmia; Hemeralopy; Dlplopy; Myosls; 
Ilemlopy. Tbe foregoing diseases, what they are, their 
Causes, Symptoms, and Treatment described, with valu- 
able cautions how to avoid Disease. E^resbyopy, or 
Lone Sight, and Myopy, or Short Sight, exhaufltlvely 
treated. Franklin Spectacles. Cataract; theOperatlon 
by Extraction and by Depression shown. Astigmatism, 
and curious experiment showing that every Bye is 
slightly astigmatic. Spectacles, etc., for Astigmatism. 
How Quartz Crystals are cut for Lenses. The Manu- 
facture of Optical Glass. "Pebbles" condemned. Cup 
Ball, Lathe, and other Tools for Making Lenses illus- 
trated, and Practical Directions. The various kinds ot 
Lenses; Blcyllndrlcal and Prismatic Lenses. Colored 
Glasses, how made, how to select them, when and 
where to use, etc., with their proper application to 
several Diseases of the Eye. Compound Spectacles, 
Goggles, Railroad Spectacles. How to select Spectades 
Chevalier's Scale of Intermediate Lenses for Myopy and 
Presbyopy. Vlslometer;PupiIlometerj Axlometer; and 
Besiclometer. Eye-glass a Poulle. Hand Bye-glasses. 
Lorgnons or Quizzing Glasses. Valuable Directions 
forallj the Hygiene of the Eye. Simple Home-treat- 
ment for Weak Eyes. Care for tbe Eyes of Children 
and Infants. What Lamps should be Used. How to 
Bathe the Eye. Instructions to the Aged. Extraction 
of Foreign Bodies from the Eye. Eye-washes and their 
composltlCHi. Recipes for Eye-washes and Directions 
for uieir Application. The whole contained In Supple- 
ments 125, 127, 130, 136, 139. 142, 144, 147. 
Price 10 cents each, 80 cents for the Benes. To be had 
at this ofllce and of all newsdealers. 



ICE-HOUSE AND REFRIGERATOR. 

Directions and Dimensions for construction, with one 
Illustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through- 
out the year at a temperature of from 34° to 36°. Con- 
tained in Scientific American Supplement No. 116* 
Price 10 cents. To be had at this office and of all news- 
dealers. 



POINTS OF A GOOD HORSE. BEING 

the Report of the Committee appointed by the New 
Englana Agricultural Society to decide upon Rules for 
Guidance of Judges of Horses. The Points of Excel- 
lence, Size, Color, Symmetry of Body, Head and Neck, 
Eye and Ear, Feet andLl nbs. fully described. Speed at 
the Trot, and In Walking, Style and Action, etc., wltb 
the percentage allowed for each quality. The Standard 
Size and speed for Matched Carriage Horses, Gents' 
Driving Horses, Family Horses, Parte or Pbeeton Horses, 
etc. • An excellent Guide In selecting animals. Con- 
tained In Scientific Ahebican Supplement no. 
103, price 10 cents. To be bad at this office and of all 
newsdealers. 



THE FLOW OP METALS. BY DAVID 

Townsend. Valuable experiments, with ten engrav- 
ings, on Punching thro ngh thick plates. Evidences of 
a Flow of Metal. BfTect of Flow on Dimensions, Density, 
etc., of Plate. Lines of Least Resistance, etc. Punch- 
ing with and across the grain. Practical Applications. 
Contained In Scientific American Supplement No. 
11». Price 10 cents. To be had at this office and of 
all newsdealers. 



OF THB 

FOR 1879. 

The Most Popular Scientific Paper In the World, 

VOLUME XL.-NEW SERIES. 

The publishers of tbe SCIENTIFIC AMERICAN beg 
to announce that on the Fourth day of January, 1879, a 
new volume will be commenced. It will continue to be 
the aim of the publishers to render the contents of tbe 
new volume as, or more, attractive and useful than any 
of Its predecessors. 

Only 83.20a Year IncliidiiiirFostnffe. Weekly. 
52 Numbers a Year. 

This widely circulated and splendidly Illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information, and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery. 
New Inventions, Novelties In Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc 

All Classes of Reailers find In The SciENTXFtc 
American a popular Teawne of the best scientific In- 
formation of the day ; and It Is the aim of tbe publishers 
to present It In an attractive form, avoiding as much as 
possible abstruse terms. To every Intelligent mind, 
this journal affords a constant supply of Instructive 
reading. It Is promotive of knowledge and progress In 
every community where It circulates. 

Terms of Subscription.— One copy of The Scien- 
tific American' will be sent for one year-SZ numbers— 
ostage pre aid, to any subscriber In the United States 
or Canada, on receipt of three dollars and twenty 
cents by the publishers; six months, fl.OD; three 
months, il.OO. 

Clubs.— One extra copy of The Scientific Ameri- 
can will be supplied gratls/orcfcri/club of fivesubscriben 
at $.1.20 each; additional copies at same proportionate 
rate. Postage prepaid. 

Onecopyof The Scientific American and one copy 
of The Scientific American Supplement will be sent 
for one year, pof^tage prepaid, to any subscriber In the 
United States or Canada, on receipt of seven ^Uara by 
the publishers. 

The safest way to remit Is by Postal Order, Draft, or 
Express. Money carefully placed Inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address all letters 
and make ail orders, drafts, etc ., payable to 

MUNN A. CO., 
37 Park Row, New York. 

To Foreign Subscribers.- Under the facilities of 
the Postal Union, the Scientific American Is now sent 
by post direct from NewTork,with regularity,tosubecrib- 
ers in Great Britain, India, Australia, and all other 
British colonies ; to France, Austria, Belgium, Germany, 
Russia, and all other European States; Japan, Brazil, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for Scientific America n, l year ; $9, gold, for 
both Scientific American and Suppi-ement for 1 
year. This Includes postage, which we pay. Remit by 
postal order or draft to order of Munn & Co., 87 Park 
Row, New York, 



© 1 879 SCIENTIFIC AMERICAN, INC. 



January 4, 1879.) 
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Inside Pairet each insertion • • -75 cents a line. 
Back Pase, each insertion- -• • iftl.OO a line* 

(About eight words to a line.) 

Engravings may head advertiserrients at the same rat* 

per line^ by measurement^ as the letter press. Adver- 

tisemenfs must be received at publication qfflce as early 

as Thursday morning to appear in next isgue. 



Founded by Mathew Carey, 
1785. 



BLAKE'S STONE AND ORE BREAKER AND CRUSHER. 

For breaking hard and brittle substances to any size. Endorsed by the leading M Inlnari 
Manufactarinir, and Railroad corporations In the United States and Foreign Countries* 
First Freinium wherever exhibited, and hundreds of testimonials of the htoh^st character. 
A NEW 8IZE FOR PR08PECTING AND LAUORATORY D8E. 

^~ All Stone Chushers not made or licensed by us, containing vibratory converKOnt jaws 
actuated by a revolving shaft and fly-wheel, are infringements on oar patent, and makers and 
nsers of such will be held accountable. Address 

BLAKE CRUSHER CO., New Haven, Conn. 




$10 to $1000 



Invested i n Wall St. Stocks makes 
fortunes every month. Books sent 
free explaining everything. 
Address BAXTER & CO., Bankers, 1» Wall St., N.Y. 



BAIRD'S 




HOW TO SELL PATENTS! WHILE 

over 209,000 letters patent of the U.S. have been granted, 
this is the first publication telling all about bow to sell 
them for ffood prices. Every inventor, owner of patent 
or part thereof^ needs It at once ! Price 25 cents. 

L. D. Snook, Barrington, Yates Co., N. Y. 



FLOWER PINS.— A NEW ARTICLE OF 

Ught Wire. The Entire Patent Offered lor Sale. Man- 
ufacturers and Capitalists desiring to investigate are re- 
quested to send for copy of Patent and Specimen of this 
recently I'atented invention. Address J. H. Plummeb, 
1276 Pacific St.. Brooklyn, N. Y. 



60 



Chromo and Perfumed Cards CnoS allkej. Name tn 
Ck>Id and Jet ,10c. Clinton Baus., Clintonvllle, Ct. 



MPBAmpiT wm Machinery Warerooms. 
rifAllllllAll nll>lll Belcher & BaiRiall. 36 Murray St., N. Y. Automatic 

t ILaUAlUaU JUUX1* l ana Variable Cutoff Steam Emrinea. Steam I-umos. 



Our new and enlarged Catalooue of Practical and 
Scientific Books. 9&paces. 8to ; acataloKue ot Books 
on Dyeing, Calico Piuntino, Weatino, Cotton and 
\TooLEN IKANtTFACTURE, 4to) Catalogue ot a choice 
collection of Practical, Scientific, and Economic 
Books, 4to i List of Books on Steah and the Stxau 
Engine, Mechanics, Machinery, and Engineering, 
4to ; Zilst of Important Books on Metallithgy, Met- 
als, strength of Materials, CHESaCAi, analtsis. 
Assaying, etc., <to; two Catalogues of Books and 
Pamphlets on Social Science, politxcai. Economy, 
Banks Population, Pauperism ,and kindred subjects 
sent free to any one who wlU forward his address. 
HENKT CARET BAIBD & CO., 

Industrial Publlsbers, Booksellers, and Importers, 
SIO Walnut Street, Philadelphia, Pa. 

,,, BRADFORD MILL CO. 

tmi Socctuonto Ju. Bradrord & Co., 

Q^ HAHnrACTUSXRB OF 

IJj FnnciL Bnlir HiUstones, 
%^ PortabU Corn & Floor Mills, 
" Smut Machines, etc. 

'*. AiBO^ d«ft1fln In Boltlne Clot&i and 
^ General Mill FomublsxB. 

J Office Ic Factory, 158 W. 2d St., 
CINCINNATI, O. 

J. R. Stewert,iVM. W. R. I>iinlAi>,S««. 

E»- PRICE LISTS SENT ON APPUCATION. 




THIN WHITE WOOD, OAK, 
WALNUT, HOLLY, EBONY, 

COCOBOLA, 

and^thar Fancy Woods from Mto J(i thick. 

J. RA TITER, Saw Mills, 11 and 13 Cannon St., N. T. 



THE POULTRY MONTHLY ^anlf^^ef/ii: 

lustrated montbly, devoted to Poultry, Pigeons, Dogs, 
Rabbits, and other pets. Every specialty treated prac- 
tically and scientifically. J. F. FERRIS, Editor, aided 
by a score of the best writers In the country. 32 large 
quarto pages, printed on beautiful tinted book paper. 
Subscription only One DoUar per year! Sample copies 
twelve cents. Advertising ten cents per line. Address 
FERRIS PUBLISHING CO., Albany, N. Y. 
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H.MCGDWAN&C" 
INCINNATI OHIO- 



FOR 

Planing, llachine by Bement & Son, 

Because out of use. Planes 86 In. z 36 In. 12 feet Jcag, 
with a traveling buttln? attachment to plane pieces of 
any size. Modem style, as good as new, and in perfect 
order. Can be seen in motion. JOHN RICHARDS ft 
CO., 22d and Wood Streets, PhUadelphlat Pa. 




rae roRAM.T. BoraiB nwnra 

iPaWVAOHDn. vithdrap-lear Uble. 
0OTtr,ftnde»Mortw* drswen, u ibowQia 
not. WUTsntodNaw, L»t«ltImproTcd, kad 
PerfeaL No pftj aaked till ■eeo ftnd tried. 
Bead for circular and ■&▼• moDey. Jkddresi 
ICOH0M7 BHPOaiErM, IN I>Mrt.«» Bl., OBICM* 



I CURE 

To the EdiUrr—Ty^An SiTt: Please 
Inform your readers that I have a 
positive remedy for the cure of 
the above disease, and that by its 



FITS. 



use In my practice I have cured thousands of cases of the 
* '".Ind and of long standing, and will give 
ONE THOUSAND DOLLARS 



for a case it will not cure or greatly benefit. Indeed, so 
strong is my faith. I will send 

ONfe BOTTLE FREE, 
together with a valuable treatise, to any suflbrers ad- 
dressing me, giving tbeir name, express and P. O. ad- 
dress. Please show this letter to any one you may know 
who is suffering with this terrible disease, and oblige. 
Respectfully yours. 

Dr. H. G. ROOT, 183 PEARL ST.. N.Y. 




BARNES' FOOT POWER MA- 
CHINERY. 
1 A Different machines with which 
I I Builders, Cabinet Makers, 
I % Wagon Makers, and Jobbers 
I 1 1 in miscellaneous work can 
A V compete as to Quality and 
Price with st earn pow er manufac- 
turing; also Amateurs' supplies. 
Machines sknt on trial. 

Say where you read this, and send 
for catalogue and prices. 

W. F. & JOHN BARNES, 
Rockford, Winnebago Co., 111. 



WANTED— SECOND HAND ENGINE. 

First-class order. Fourteen to Sixteen Inch Cylinder. 
Thirty-six to Forty-two Inch Stroke. CorllBs or Buckeye 
preferred. Address 8. Bowen, 150 N. 4th at., Phlla., Pa. 

For lowest prices on 

Sendto S. HEALD & SONS, Barre, MasB. 

TCI C D U A M C Works 1 mile. 
I C k K m \^ in C Price U. Pat'd. 
Circulars free. HoLCOUB & Co., Mallet Creek, Ohio. 




BMTd«*Moau>oMhheMlnfteainMOd*n> "ntm 
cut* w* ft«m th» oritlul, ud ihow a poUUia naok 
mmluaac It workillteBaale udamr hilh H» 
poMibtoiBlan tailMakta. ttat^apnlMwdoOTtdtBls 
•Art. Pkipa«-i«ldU«ta.lforB6ei>. L.L.81IITH 
ftC0.8otoi^tt,PklMiMUL AUoilwnoMaUrMI. 



BOILER INSPECTION. RULES OF THE 

Iingllsh Board of Trade. Instructions to Surveyors. 
Working Pressure for Cylindrical shells of BoUers. 
Conditions and Factors ot Safety. Formula for Deter- 
mination of strength, etc. Also, CORROSION IN 
BOILERS. Report 1)0 the French Steam Boiler Com- 
mission, by M. Haxrt Clery. on the corrosion of 
boilers by sulphuric acid deposited by smoke. Full 
and instructive accounts of several e plosions. SUP- 
PLBHBNT 104. Price lOcents. 



woodworking machinery _ 
on hand. Send for circular. 



machinists' tools; laj 
Geo. M. Clafp, 



e stock 
;er. 






-S. GfiAV£SS,SON fiOCHESni^ NY. 



Skafts, Filleis, HaBprs, Etc. 

Full assortment in store for immediate delivery. 

WM. SELLERS <& CO., 

79 Liberty Street, New York. 



THE DRIVEN WELL. 

Town and County privileges for making Driven 
Wells and selling Licenees under the established 
American Drivrn Well l*atent, leased by the year 
to responsible parties, by 

WM. D. ANDREWS & BRO., 

NEW YORK. 




THE FORSTER-FIR- 

MIN GOLD AND SILVER 
AMALGAMATING COMP'Y 
of Norrlstown, Pa., will grant 
state rights or licenses on 
easy terms. This system 
woAs up to assay, and re- 
covers the mercury nvldly. 
Apply as above. 



Fine Pamphlets "^^ 75c. a Page 

per 1,000. 1,000 Tine 9x12 Circulars, 12.80. Price list or 
estimate and samples for stamp. 250 1.111 Heads, tl. 
"Local" frintinsUouss, Silver Cteek.K.T. 



cal Cign-, Bun Oon 



12 No? Artides'Alsiosi 6ira>£var 



TO .AJS'VXIS.TZSX: C300DS. 

BucmnoMa 1 
■a ud Wart 



_ .. - r e). AoRutleTalfphBL 

B^on HicRMOOM,lM«baiutibl0 Foumain Pea And Hctfer, Ua£ 
art Cure, Scnted Sn Sbell. Scotch Bu 



Freiuf Sn-OlaM, Five Ezqtilalto Franch ChromM, Tba Pin Eater (wfa^iu! 

,__.- v.: V . - p„k.),8e • ^ 

Baaka a ; 

,- ,-.. JB rsnipti 

CenUj wiD aeU T«»dllr Cor als Umn tbo kbovbL (Pa 



■ByoM caa eject rrtmi tbeir nunth thnnuiida ot Marka), Serpnta or tkt HO* 
(I^ (be abcora pes wbcallchtedexpa&d Into Saakea a jard 
long). iJl(beab0TeTv«bearttalaiieBtpoat-|«id(w reniptofM 



, „ (PvUfv 

filampatakm). C«takpisorS,OOOBew aitklte Peu. AAlfwa, 
WIZABD MANDFAOTURINO GOICPANT, 

Nob S CLnrroaPLAoi, NivTokK 



• 




tnUled FRES to' 

all ftpplieuta. It eon* _ 

t&lDB 2 colored plates, fiOOengrmrlogs,^ ^ 

abont 150 rufi^ea, and full deaoriptiona, 

prieea and directions for planting over 1200 

varieties of Vegetable and Flower Seeds, Planti, Bosm, Eto 

Inraluable to all. Send for fL Addreiii 

D. H. FEES7 & CO. Detroit Hiolu 



PERFUMERY.— BY W. A. SAUNDERS, 

Pharmacist.— A valuable and practical paper upon the 
preparation of Perfume Extracts. Wfth formulie for 
the preparation of the most prominent and popular Per- 
fumes now on tbe market, directions for thepreparatlon 
and compounding of the ingredients, etc. The Formulse 
here given embrace the preparation of the following 
Perfumes : Jockey Club, Moss Rose, White Rose^JVIc- 
torla. Ess. Bouquet, Musk, Patchouly, MlUefleur, Ylang 
yiang. Spring Flowers, Wood Tlolets. West Ends. Tube- 
rose, Stm>harotis, Rondeletla. New Mown Hay, Frangl- 
panni, Clova Pink, Violet, Mignonette. Supplement 
65. Price 10 cents. 



WOOD WORKING MACHNERY. 

i-, TENONING, CARV//\/a ' '■ 

■ - - MA'. HiNES "" : ■■ 

'.- ' ^ BAND & SCROLL SAWS 

.i..^.i _.. 

CIN CINNATI.O.U.S.A 



Harris' Corliss Engine. 

Built by WM. A. HARRIS, Providence. R. I. The Onlt 
place where this engine can be obtained. Send for 
pamphlet containing full details; also list of sizes with 
H. P. For the convenience of Western parties meaning 
business and wishing to confer with me at any stated 
time at their mill or works. I will visit them by receiving 
notice and giving me a latitude of 2 to 4 weeks. Those 
visiting New York and wishing to confer with me there 
by appointment, wUl find me or my agent every Wednes- 
day (or Thursday if so stated in appointment)at H.T. 
Brewster's office, 97 liberty Street. 

WM. A. HARRIS, Proprietor. 



^^ ^H ■ ^\ ■ SAFETY HOISTING 

^/ I lO Machinery. 

OTIS BROS. * CO., No. 318 Broadway, New York. 



"The 1876 Injector." 

Simple, Darable. and Reliable. Requires no special 
valves. Send for Illustrated circular. 

W!H. SELLERS^ & CO., Fhila. 
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IRON 

Beams & Girders 



T^HE ONION IRON MILLS. Pitlsbnrgh, Pa., Mann- 
J- facturers of improved wrought iron Beams and 
Girders (patented). 

The great fall which has taken place in the prices of 
Iron, and especially in Beams used in the construction 
ofFIRB PROOF BUILDINGS, Induces us to callthespe- 
cifU attention of Engineers, Architects, and Builders to 
the undoubted advantages of now erecting Fire Proof 
structures; andby referenceto pages52&&4 of our Book 
of Sections— which will be sent on application to those 
contemplating the erection of Are proof buildings— THE 
COST CAN BE ACCURATELY CALCULATED, the 
cost of Insurance avGlded.and the serious losses and in- 
terruption to business caused by fl re; these and Hkecon- 
sideratlons fully justify any additional first cost. It is 
believed, that, were owners fully aware of the small 
difference which now exists between the use of Wood 
and Iron, in many cases the latter would t>e adopted. 
We shall be pleased to furnish estimates lor all the Beams 
complete, forany specific structure,sothatthe difference 
in cost may at once be ascertained. Address 

CARNEGIE. BROS. & CO., Pittsburgh, Pa. 



Establlabed 
1 872. 

TRUMP BROS. 

Wllmlnirton, Del. 

MANUFACTORY OF STANDARD 





8HEPARD>S CELEBRATED 

!$50 Screw Cutting Foot Lathe. 

Foot and Power Lathes, Drill Presses, 
Scrolls, Circular and Band Saws, Saw 
Attachments, Chucks, Mandrils, Twist 
Drills, Dogs, Calipers, etc. Bend for 
catalogue of outfits for amateurs or 
artisans. 

H. I.. SHEPARD & C<K, 

331, 333, 335, & 337 West Front Street, 
Cincinnati) Ohio. 



PATENTS at AUCTION. 

Regular Monthly Sales by George W, Keeler,Auction- 
eer. For terms, address NEW YORK PATENT EX- 
CHANGE, (J7 Liberty Street, New York. 



50 



Perfnined Cfaromo and Motto Cnrda, 10c. 

Name in Oold and Jet. Sea vy Bros. , Northf ord , Ct.. 



USE WILHIOE'S NOISELESS, SELF- 

Setting Rat and Mouse Traps. Caught 19 rats one hour ; 
46 one night. Ask your storekeeper for them. State 
and county rights for sale. Circulars, etc., free. 
J. T. WILIUDB & BRO.. York Road, Carroll Co., Md. 



AROMATIC 



ALICYLIN 




TEETH. GUMS^BREATH 

Warranted Pure, Harmless, and Infallible, Imparting 
the most Pragnnt Perfume to the breath (Ottarof Roses 
and Sweet Myrrh), gives a healthy tone to the gums, 
cores all sores in the mouth, and by the action of its an- 
tiseptic curative qualities, removes all offenstveness of 
£he breath, cleanses, beautifies, and preserves the teeth. 
Applied to decayed teeth, it annihilates the pain almost 
Immediately. Endorsed by the most Eminent Physi- 
cians and Dentists of Europe and America. It contains 
no injurious ingredients, such as nsed in other prepara- 
tions now in the market. Price ll.OO perboz(contaln- 
tngalarge bottle Best Wash, and box of finest Powder). 
Sent to any address on receipt of price. Manufactured 
hy European Salicylic Medicine Oo., of Part* and Lrtp- 
\ HO. Address WicuUmmed; Co., Sole Agents. Only Im- 
'porters' Depot, 23 Clif ttruUNev} Tork,U. S. A. For 
sale by Druggists, Perfumery and Fancy Goods Dealers. 



Can I Obtain a Patent? 

This Is the first Inquiry that naturally occurs to every 
author or discoverer of a new Idea or improvement. The 
quickest and best way to obtain a satisfactory answer, 
without expense, is to write to ns (Munn & Co.), de- 
scribing the invention, with a small sketch. All we 
need Is to get the idea. Do not use pale ink. Be brief. 
Send stamps for postage. VVc will Immediately answer 
and inform yoa whether or not your improvement is 
probably patentable; and if so, give yoo the necessary 
instructions for further procedure. Our long experience 
enables ns to decide quickly. For this advice we make 
no charge. All persons who desire to ctinsuit us In re- 
gard to obtaining patents are cordially invited to do 
BO. We shall be happy to see them In person at our 
office, or to advi/>o them by letter. In all cases, they 
may expect from ns a careful consideration of their 
plans, an honest opinion, and a prompt reply. 

Vhat SeeurUij Have I that my communication 
to Munn & Co. will be faithfnlly guarded and remain 
confidential? 

Answer. — Tou have none except our well-known in- 
tegrity in this respect, based upon a most extensive 
practice of thirty years' standing. Our clients are 
numbered by hundreds of thousands. They are to be 
found in every town and city in the Union. Tiease to 
make inquiry about ns. Such a thing as the betrayal 
of a client's interests, when committed to our profes- 
sional care, never has occurred, and is not likely to oc- 
cur. All business and communications intrusted to us 
are kept secret and confidential. 

Address MUNN A. CO., 
Publishers of the Scizntdio American, 

37 Park Row, New York. 
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SHAFTING 



The fact that this shafting has 75 per cent, greater 
strength, a finer finish, and la truer to gauge, than any 
otherln use renders it undoubtedly the most economical. 
We are also the sole manufacturers of the Celebrated 
Collins' Pat.Cocplixg, and furnish Pulleys, Hangers, 
etc., of the most approved styles. Price list mailea on 
application to JONES & LAUGHLINS, 

Try Street, 2d and 3d Avenues, Plttsbunfh. Pa. 
190 S. Canal Street. Chicago, 111., and Milwaukee. Wis. 

K7~ 3tocksof this shafting in store and f orsale by 
FULLER, DANA* FITZ, Boston, Mass. 
Geo. Place Machinery Agency, 131 Chambers St., K. Y. 



SCROLL SAWS 



FLEETWOOD 

AND 

DEXTER. 

Send for Ciievlar and an niustrated List 

OF 

NEW and FINE DESIGNS of 

BRACKETS, BOXES, INLAID WAIT- 

ERS, TABLESTOPS, VASES. ETC. 

\tnO ftAI C 1.EASE, OR EXCHAKGE. 

run OALC Factory with Established Trade, 
I valuable Patents. Franchises. Fully equipped for 
Ajfricultural Implements, or work In Wood, Iron, 
and E^teel. Smithy, Foundry, Wood and Machine 
Shops, Dry-House, etc., all new. In city of 25,000 pop., 
centre best atnicultural part of Illinois. Gas and water, 
five railroads, two switches at door, cheap coaL Cost 
tieo,00O. One third that amount will bu;. Address 
•' X." care of N. W. ATER & SON, Philadelphia, Pa. 




A GREAT OFFER FOR 

HOLIDAYS!!! 

We will dnrlns the HoLinAYS dispose of 100 
PIANOS & ORGANS, at EXTRAORDINARY 
IX)W pricesforcasb.SPIiENDID ORGANS 2 3. 
S seta of reeds 96S, 3 sets with Sob Baas and 
Coupler tSO, 2 sets SSO, 1 set 840, 1 set 835. 
7 Octave ail ROSEWOOD PIANOS tlSOjf 1-3 
do 8140, warranted for SIX years. AGmiTS 
WANTED. lUnstrated Catalosnea DIdilod. 
Mnslcat half price, BORACB WATERS & 
SONS. Manf rs.aiM( Deal«n,40 B. 14tb St. N.I. 




WamUiin every home. Ourfcreat work, the value of 
which Is proven by thousands who have saved money, 
health, and life by having 

The latest and best, by Geo. H. Beard, M.D., and other 
eminent physicians of New Tork. Causes, Symptoms, 
and reliable remedies given for every known disease. 
10S7 pages. $5.00. 

K. B. TREAT, Publisher, 805 Broadway, N. V. 



OVERWORKED. Partner wanted. Mach.& Model Wks 
I. A. Ueald, 514 Commercial St., San Francisco, Cal. 





Q ^^^^^^^^^ S Phosphor - Bronze, 

H /^^^^^^^^K ti ^^^ General Ma- 

n IL^^^^^^^^B ■< chine Castings, Pin- 

K ions. Cog WheeJs, 
» Propeller Screws, 
Hydraulic Press 
3 and I*ump Barrels, 
g Piston Ruds, Screw 
, , Bolts for Steam 
4jm^^ Cylinders, H a r d - 

^^<^*^*^* ware. Bearings, 

^ Valves, Bells, Steam 

Whistles, Hammered Piston Rods, "NVire, Rods, Sheets, 
Bolts. Tubes, Plates, etc. Apply to the PHOSPHOR- 
BRONZE SMELTING CO., Limited, 2038 Washington 
Ave., Philadelphia, Pa., Sole Manufacturers in U . S. 

THE TELEPHONE. BY R. M. FERGU- 
SON, F.R.S. Read before the Royal Scottish Society of 
Arts. Its Construction. Uses, and Working fully and 
philosophically explained, with four illustrations. His- 
tory of the Telephone. The Rets Telephone. Bell's. 
Wonderful sensitiveness. Difference between the Gal- 
vanic and the Telephonic Impulse. A curious e perl- 
ment. Theory of the Telephone. Molecular Vibrations 
of Metals. Magnetic Musical Sounds. Cause of the 
, Sound. New Form of Telephone. Contained in Scien- 
tific Amkkican SrppLEMKNTNo. 120. PHcc lO ccuts. 
To be had at this office and of all newsdealers. Also, 
in the same number, a Visit to the Inventor of the 
Phonograph. The Practical Uses of the Instrument In 
Cheaply reproducing Music. How the voice of the 
Prima Donna and the Elocutionist may be multiplied 
and preserved to all time. Usefulness of the Phono- 
Grapn to the Blind, to Advocates, and others Price (^ 
the Phonograph. An Improved Form etc. 



LOCOMOTIVE ENGINEERING —THE 

most recent and best examples of Locomotive Construc- 
tion, with scale drawings, tables of principal dimen- 
sions, general description, etc., are given in the SCIEN- 
TIFIC AMERICAN SUPPLEMENT. The following 
may be had at this Office, or ordered through any News- 
detuer. Sent by mail prepaid. Please order by the 
numbers here given. 

Ex?^e»s Locomotives of the London, Chatham and 
Dover R. R. Tank Locomotives. With Speeiflcatlons, 
Dimenslona Particulars and three Engravings. Supple- 
ment No. 'Z3. 10 cents. 

Locomotives at the Centennial. A series of Eighteen 
Outline Illustrations, showing the Principal Locomotives 
exhibited at the Centennial, with their measures, and a 
table of principal dimensions of each locomotive. Sup- 
plement No. 35. 10 cents. 

Baldivin Locomotive.— Large engraving In sectional eler 
vatlon, with measures, scale, and table of dimensions. 
Supplement No 3S. 10 cents. 

Narrow Oaage Swedish Locowotive, with one page o 
engravings. Sunnlemeat 41. 10 cents. 

Locomotives of the Eighteen Inch BaUway at Crewe, ^ag. 
Two engravings. Supplement 44. 10 cents. 

Locomotive Passenoer Engines ofMidlaivi Railway, with 
table of dimensions. Three engravings. Supplement 
No. 27. 10 cents. The same number contains report 
of valuable information given before the Uaster 
Mechanics' Association, concerning Locomotives and 
Locomotive improvements. 

Natroio Qauge Locojnotives. Indian Ptate Railways, en- 
graving and dimensions. Supplement No. 53« 10 cents. 

New Bailway Locomotive Crane, by Black Hawtnome St. 
Co. Four engravings to scale, dimensions etc. Supple- 
ment No. 54. 10 cente. 

New Road Locom/)tive. by Marshall Sons & Co . General 
description and one engraving. Supplement No. 56. 
10 cents. 

Express Passenoer Locomotims, Great Western Railway. 
With five engravings, and tables of all the principal di- 
mensions. Supplement No. -58. 10 cents. 

Locomotim f&r Burning Petrotewm.— Used on Russian 
Railways. With description and five illustrations. Sup. 
plement No. 63. 10 cents. 

Stsam TroUv or CMir.— Used on Oude Railway. Tw* 
engravings. Supplement No. 63. 10 cents. 




Portable Steam Engines 

With Antomatic Cut-ofl*. 

No Commissions to Agents- 
Bottom Prices to Purchasers. 

SEND FOR catalogue. 

Armington & Sims 

A. & S. were lately with 
THE J. C. HOADLBY COMP. 



BIG PAY 



pies free. Taylor Bros. & Co., Cleveland, O. 
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instde Fase, each inaertlon ... 73 ceutH a line. 
Back Pace, each Inaertlon . . - 81.«0 a line. 

(About elgtil words to a line.) 

Vrurrartngt tnay head advertitanenU at Ou tame rate 

per line, by measurement, at the letter preas. Adver- 

titsments mutt be received at publication qfflce at early 

at Thureday morning to appear in next tegue. 



IMACHINISTS! Tou are nslng vile compounds, 
■^'a destructive of your machlneryi 
TlRY PUBB NATtlRAIi WEST VA. LUBRICATING 
■^ OILS, produced from our own wells. Guaranteed 
untreated, unadulterated, and NON-co.\ai-;Ai.ABL£ in 
the coldest weather. For sale to consumers In 2, 5, and 10 
gall, cans and In barrels. Send for circular to 

B. W. STAPLES & CO., Volcano, Wood Co., W. Va. 



ASBESTOS FLAKE 
STEAM PIPE COVERING. 

Used without admirture of clay, cement, or otherma- 
terial thus securing a UfEht and most perfect non-con- 
ductor. Price aa low as the cheap- st. 

O. G. WHEELER, Chicago, 111. 




LIVE GAME WANTED 

Perrons having deer, rujilsd grouse (known as pheas- 
ants or part Idges in some sections), or Western quail, 
may address, giving lowest cash price^oxed and de- 



luuj uuui Boa, e : T lui 

llvered to railway, 



M. N. HENRY. 
Oakdale, Suffolk Co. 77. T. 



MACHINISTS' Tools. 

New and Ihproted Patterns. 
Send for new lUustnited catalogue. 



NEW 



Lathes, Planers, Drills, &o. 

HAVEN RIANCFACTrRINe 



CO., 
9iefr Haven, Conn. 



JHIXISrii MACHINERT. EnglBes, Boilers, Pamps, 

Coal and Ore Jigs, Dust Burning Appliances. Drawings 
and advice free to customers. 'JeanesvUle Iron 'WorSs 

J. C. Uuydon & Co.). Address HOWBLL QBEBN, 

mpt', JeanesTiUe, Luzerne Go ., Pa. 



i 



Holly's Improved Water Works. 

Direct Pumping Plan. Combines, with other advan- 
tages, over older systems, the following: L Secures by 
variable pressure a more reliable water supply for all 
purposes. 2. Less cost for constructlun. 3. Less cost 
for maintenance . 4. Less cost tor dally supply by the 
nse of Holly's Improved Pump.ng Machinery, o. Af- 
xords the best fire protection in the world. 6. Largely 
reduces insurance risks and premiums. 7. Dispenses 
with fire enirlnes, in whole or in part. 8. Reduces fire 
department expenses. For Information by descriptive 
pamphlet, or otherwise, address the 

HOLLY MANUFACTUKING CO.. Lockport, N. Y. 
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BOGARDUS' PATENT UNIVERSAL ECCEN- 
TRIC MILL8-For grinding Bones, Ores, Sand, Old 
Crucibles, Fire Clay, Guanos, Oil Cake, Feed, Com, 
Com and Cob, Tobacco, SnuiT, Sugar, Salts, Roots, 
Spices, CofTee, Cocoanut, Flaxseed, Asbestos, Mica, 
etc., and whatever cannot be ground by other mills. 
Also for Paints, Printers' Inks, Paste Blacking, etc. 
JOHN W. THOMSON, successor to JAMES B(%AB- 
DUS, corner of White and Elm Sts, New York. 



NEW TOOLS— LATHES AND SCROLL 
Saws. Hopkins' Gear Cutting Attachment for Lathes, 
Taps, Dies. Twiat Drills and Chucks. Send for 140 page 
Illustrated Catalogue. JACKSON St, TTLEK, 

27 German Street, Baltimore. Md. 




When 



THE 

Eclipse Engine 

Furnishes steam power f orall 
Agrievlturai purposes. Driving 
Saw Miiia, and for every use 
where a flist-class and eco- 
nomical Bngine la required. 
Eleven first-lass memlums 
awarded. Including Centenni- 
al, '76. Refer to Mo. T, issue of 
Tt, No. 14, Issue of TS of Sri- 
RNTinc AMEKiCAMiibr Edi- 
torial Illustrations. 

FRICK & CO., Waynesboro, Franklin Co., Pa. 

you write please name this paper. 



BOLT GUTTERS. 

Send for Catalogue of 

Scblenker'a Antomatlc Bolt Cntters and 

Screiv Cnttlns niaclilnea. 

HOWARD IRON WORKS BnMo, N. Y. 



MACHINERY AT VERY LOW PRICES. 
2d hand Lathes, Drills, Planers, Hand Tools for Iron 
Work, new vvoodworth Planing Machines, Resawlng. 
Tenoning, Moulding Machines, Scroll saws, Portable 
Steam isnglne . Jos. H. Blossom, Ass'e, Matteawan, N. Y, 




FIRE INSURANCE EXCLUSIVEIiY. 

PAID rp Capital 9l,4.'SH,007.78 

Net Si'Rplits. Dec. 31, 1876 330.0.'i«.MS 

Cash Asskts in U. s. Jan. 1.1876.... 42r,881.28 
Nkt Assets i.\ U. S. Jam. 1. 1878 ■2!i0>UU0.0O 

TRUSTEES IN NEW YORK: 
LOUIS DE r^OMEAU. Esij., of De Rham & Co. 
CHAS. COUDBBT, Jh., EsQ^of Coudert Bros. 
CHAS. RENAULD, Esq., of Renauld, Francois & Co. 

JUIilEN LiE CE!i>NE, Resident Secretary. 

T. J. TE.>lFIiE, Slanager for the middle States. 

MiHStones and Corn Mills. 

W e make Burr Millstones, Portable MlUs, Smut Ma- 
chines, I'ackers, Mill Picks, Vvater Wheels, Pulleys, and 
Gearing, specially adapted to Flour Mills. Send for 
catalogue. 

J. T. NOTE & SON, Buffalo, N. Y. 



I.1.0TD HAIGH, 

Manufacturer of 




of every description, for Railroad and Mining Use, 
Elevators, Derricks, Rope Tramways, Transmission of 
Power, etc. No. 81 John St.. N. T. Bend for price list. 
riana and Estimates forntslied for Suspension Bridges. 
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Are the most Efffectlve and Economical Non-conducting Coverings In the World for Steam and Hot Air Pipes, et . 

These Coverings are read for use and can be easily applied by any one at a cost of irom i5 to 50 per ent.leM 

than the price usually charged for Inferior coverings. Price Lists and estimates of cost applied will l>e furnished. 

9~ Local salesmen wanted. 1^ Note tlteaddrim and be sun and get t^Omuine, which are manvfactwred only by 

H. W. JOHNS MANUFACTURING CO., 87 Maiden Lane, New York. 

Sole Manofaolurera of Genuine Asbestos BooFiNa, Liquid Paixts, Fihe Proof COatinos, Cemexts, etc. 



IWefillordei^ 
fortheinser' 
« tionof adveN 



TO HDVERTISERS. ..^ 

tisements in the newspapers ofihe United States and 
Dominion of Canada. To furnish advertisers with 
reliable Information concerning newspapers and their 
rates, and thus enable the most uexperienced to select 
intelfigently the m iuma best adapted to any particu- 
lar pnipoee, wx iflscs behi-anncal epxtionb of 

Ayer & SON'S Manual 

FOR ADVERTISERS. 164 8vo. pp. Gives the 
names, circnJation, and advertising rates of several 
thousand newspapers in the United States and Canada, 
and oontainsmore information of value to an advertiser 
than can be found in any other publicatiun. All lists 
carefully revised in each edition, and where practicable 
prices reduced. The special offers are numerous and 
nnnsnaUy advantageous. It will pay you to examine 
it before spending any money in newspaper advertising. 
The last edition will be sent postpaid to any ad(h-eS8 on 
receipt of 25 cents by N, W. AYER dc SON, 
ADVEBTistNG AoENTB.Timea Bnilding, Fbilndelphia. 



Calvin Wells, Prest. 



JAS. E. Yerxer, Sec 



Rttsburgh Forge & Iron Co., 

IRON and HAMMERED CAR AXLES. 

Also mannfbctnre as a specialty 

Wroight Iron Bridge Bolts & Bolt Ends, 

With Plain and Upset Ends, 

to any regtdred tensile strength, from one to three and 
one-half incheB.with thread and nuts. Orders for which 
are respectfully solicited. Office, 10th Street, near Penn 
Ave., Pittsburgh, Pa. 




The Columtira Bicycle, 

Hade by THE POPE lI'F'e CO., 

89 Summer Street, Boston. 
A practical road machine, easy to 
learn to ride, and when mastered 
one can beat the best hoxse In a 
day's run over an ordinary road. 
Send 3c. stamp for price list and 2U- 
page catalogue with full Inf ormat'n. 



ESTABLISHED ISO. 

JOSEPH C. TODD, 

ExoixEKR and Machinist. Ff ax. Hemp. Jute, Rope, 
O^um and Bagftln g Machinery, 8team £i^n&9, Boilers, 
eto. I also manufacture Baxter's New Portable Engine 
of 1877. Can be seen In operation at my store. A one 
horse-power pcntable ennne, complete, $125; two horse- 
power, $225; two and a oali horse-power, $250; three 
norse-power, $275. Manufactured exclusively by 

J. C. TODD, 

10 Barclay St., New York, or Patenon, TS. J. 



Every Man 
His Own 
Printer! 




$3 Press'^'""- 



[etc. (Self-mkeri^^) 9 Larger Bizes 

T Catalof]:na of Presses, T;-pe, Etc., 
^_^ f or 1 stamp.. KELSET A Co. 
CELSlO^ Merlden, CoDn 



Wood-Working Machinery, 

Such as Woodworth Planing, Tonguing, and Grooving 
Machines, Daniel's Planers, Richardson's Patent Im- 
proved Tenon Machines, Mortising, Moulding, and 
Re-Saw Machines, and Wood- Working Machinery gene- 
rally. Manufactured by 

WITHER BY, RUGG 4 RICHARDSON, 

26 Salisbury Street, Worcester, Mass. 
fShop formerly occupied by R. BALL & CO.) 




Send for Catalogue of the 

FIBnENICH 

SAFETY STEAM BOILER, 

Vot IniTnIng smoke and all gases from 
coal and airuuds of fuel. 
Beqnlres no Cleaning of Soot 
or Aahes. 

J. G. & F. FinnrENiCH, 

UuUalcN.Y. 



UQ niANO CO., 
I Vl I MannfactureiB of strictly first- 
class rianos. We sell direct 
to Families from onr own Factory at lowest whole- 
unle price. Be autifnl new 7 1-3 Octave, Rosewood Pi- 
anos. Sentontrial. Thousands in use. Heavy Dla- 
ronnt to cash buyers DON'T buy until jon read 



our Catalogue. Itwill Interest you— 



Uedfree. 



MoTf ry Car & Wheel Works, 

MANT7FACTT7BER8 OB" 

CABS AND CAR WIIKKLK of all deserlptlnn s. 

Wheels and Axles, Chilled Tires, Engine, Car and itrldge 

Castings, of an; pattern, furnished to order at shor^ 

notice. Also Street Car Turn Tables. 



Wheels of alLsizes constantly on hand. 
Ice,a7 l-a W. Third St., CINCINNATI, 

Works, Eastern Avenue and Lewis Street. 



Pond's Tools, 

Enelne loathes. Planers, Drills, &c. 

DAVID W. POND, Worcester, Mass. 



HAND SAW 

labor. 



MIL,!. SAVES THREE MEN'S 
S. C. HILLS, 78 Chambers St., N. Y. 



BOILER COVERINGS, 

SATE 10 TO 20 PER CEKT. 

THE CHAIsIHERS-SPENCE CO., Foot East 9th St., New York. 



tBFFEL WATER WHEEI^. 

With recent improvements. 
Prloe. Greatly R«dnoed. 

7000 in successful operation, 
run HIT FAIIFSLIT FOI IS??, 
Sent free to those interested. 
James Leffel k Co., 

Springfield, O. 
109 Liberty St., N. Y. City 




The George Place Machinery Agency 

Machinery of Every Description. 

121 Chambers and 103 Beade Streets, New York. 



ICE-BOAT WHIPF. FULL "WORKING 

drawings and description, with dimensions of the 
model ice-yacht Whifl, the fastest yacht in the world. 
Bztaibltedatthe Centennial .by Irrhig Grinnell. With 



fourteen Illustrations, 
centb. 



SupPLKMBNT 63. Price 10 



IMPOKTANT FOR ALL CORPORATIONS ANI> 
1 MANF'G CONCBRNS.-Buerk's Watcli- 
man's Time Detector, capable of accurately con- 
trolling the motion at a watchman or patrolman at the 
different stations of his beat. Send for circular. 
J.E.BUEUKfP.O. UOX979, Bostou.ITTaNB 
N.B.— The suit against Imhaeu8er& Co., of NewYork, 
was decided in my favor, June 10, 1874. A fine was 
assessed against them Nov. 11,1876, for selling contrary 
to the order of the court. Persons buylDg or using 
clocks infringing on my patent will be dealt with ac- 
cording to law. 



SPENCERIAN STEEL PENS. 



Superior English 
L make. A umple 
I card of one each of 
1 the twentf oamhen 
' for, trial, by mail, 
oarecelptoi25 cU. 



msoN, mum, tatlob & co.. hw m. 



CONCRETE AS A BUILDING MATE- 

rial. A Lecture delivered before the Royal Institute of 
Architects, London, by A. Paynei with discussion of 
the subject by prominent architects. This lecture and 
Ihe extended dincusRfons tyt the subject are contained 
in Supplements *26 and 34. Price 10 cents each. 
They present a lame amount of valuable InformAtion 
upon concrete building, in concise form. 



C. W.LE COUNT, SOUTH NORWALK, CONN., Mfr. of 
Lathe Dogs, Iron and Steel Expanding Mandrels of all 
sizes. A specialty made of Amateurs' Suindrels and Dogs. 



NOW REA.DY.— NEW REVISED EDI- 

tion. WELLS' BVISRY MAN HIS OWN LAWTBR. 
and BUSINESS GUIDE. A Complete Encyclopasdla of 
Law and Forms for eveirbody, for every business, in 
all the States— Farmers, Mechanics, Business Men, Pro- 
fessional Men, and Capitalists. The only Reliable work 
of Its kind. Worth many times Its cost Tn addition to 
forma tliat salt every condition cf business, it contains 
the Laws of All the States conoemlDg l*roperty Exempt 
ftt)m li^zecution. Collection of Debts, Mechanics' Liens, 
Contracts, Limitation of Action, Usury, Qualification 
of Voters, Licenses to Sell Goods, Commencement and 
Notice of Suits* Jurisdiction of Courts, Rights of Mar- 
ried Women, Marriage and Divorce, Settlement of Es- 
tates of Deceased Persons, State Bankrupt I.aw8, Wills, 
etc. Together with a thousand and^ne items of informa- 
tion indispensable to every man and woman who has or 



where. Send for confidential circular. Address John 
G. Wei*ls. TJld Broadway, New York, 



ICE BOATS— THEIR CONSTRUCTION 

and mana«ement. With working drawings, details, 
and directions in full. Four engravings, showing mode 
of construction. Views of the two fastest ice-balling 
boats used on the Hudson river in winter. By H. A. 
Horsfall, M.E. SrPpLEMXxr 1. Tlie same number 
also contains the rules and regnlatlons for the forma- 
tion of ice-boat dubs, the sailing and man ement of 
Ice-boats, etc. Price 10 cent«. 



ICE AT $1.00 PER TOUT. 

The PICTET ARTIFICIAL ICE CO, 

lilMITED, ' 

Boom 51, Coal and Iron Kzcbanite, P. O. Box 3063, N. F, 



SPABE THK CBOTON A\D SITE THE COST. 

Driven or Tube Wells 

furnished to large consumers of Croton and Ridgewood 
Water. WM. D. ANDREWS* BRO., 414 Water St., N.Y., 
who control the patent forGreen's American DrivenWell. 



ON CHRONIC MALARIAL POISONING. 

—By Alfred L. Loomis, M.D. A Highly instructive 
Clinical Lecture, delivered at the UniVerslty Medical 
College, N. Y- Acccrding to Professor Loomis the 
effects of malarial poisoning are manifested in a surpris- 
ing vnriety of forms and symptoms; so numerous and 
various, in fact, that they cannot be tabulated. They 
embraceenlargement oC the spleen, neuralgias of dii- 
ferent forms, that may or may not be periodical ; dys- 
peptic troubles which cannot oiB relieved by dyspeptic 
remedies i headaches that are often treated as cerebral 
diseases; confusions of mind ; staggering gaits; loss of 
power iq portions of the body; Impai ment of mental 
faculties; inability to do work oi any kind; not sick 
enough to go to bed, but too ill and habitually too tired 
to perform anything that requires the least exertion; 
shortness of breath; rapid, weak-irregular pube; sleep- 
less nights, etc. The infection appears to oe far more 
widely spread than ib commonly supposed ; and all who 
have allmoits that fall within the category here men- 
tioned wlUdo well toread the excellent lecture. &uf~ 
PI.EMEM 102. PrlcelO cents. 



Lathes, Planers, Shapers 

Drills, Bolt and Gear Cntters, MlllinKMachlnes. Special 
Machinery. E. GOULD & WBBBHATtnT, Newark, N. J. 



OK MTXED CARDS with name, 10c. and stamp. 
00 Agent's CUtflt, lOo. L. C. Cou & Co., Bristol, Ct. 



STSAM PUMPS. 

HENRY R. WORTHINGTON, 

239 Broadwar, N. Y, 83 Water St., Boston. 

The Worthinoton Duplex Pumpin-o Enoines for 
\Vater Works— Compound, Condensingor Non-Con- 
densing. Used In over 100 Water-Works Stations. 

Steam Pumps— Duplex and Single Cylinder, 

Water Meters. Oil Meters. 

Prices liOrgelr Reduced. 



PERFECT 

NEWS PAPER FILE 

The Eoch Patent File, for preserving newspapers, 
magazines, and pamphlets, has been recently improved 
and price rednced. Subscribers to the Scientific Am- 
erican and Scientific American Supplement can be 
supplied for the low price of $1.50 by mail, or Sl.25 at the 
office of this paper. Heavy board sides ; inscriDtinn 
"8CIENTIPIC AMERICAN," In gilt. Necessary for 
every one who wishes to preserve the paper. 

Address 

MUNN & CO., 

Pabliflhera Sgisntitxc Amkkicajt. 



TH.K Ti^NITE CO., 

STROUDSBURG, PA. 

EMERY WHEELS AND GRINDERS. 

GEO. PLACE, 121 Chambers St., New York Agent. 



ROCK DRILLING MACHINES 
AIR COMp'rESSORS 

MANUfACTUREDBY fiuR LEIChRoCkD RIIL C . 

SEND FOR PAMPHLET, FITCHBURG MASS. 



Woodward Steam Pnmps and Fire Engines. 

G. ni. WOODWARD, 

76 and 78 Centi'e Street, New York. 

Send fur catalogue and price list. 



LAP WELDED CHARCOAL IRON 
Boiler Tubes, Steam Pipe, Light and Heavv Foi^igs, 
Engines, Boilers, Cotton Presses, Rolling Mill and Blast 
Furnace Work. 

READING IRON WORKS, 

■^61 South Fourth St., Phlla. 



P«rv*rkm^^^**a For showing heat of 
yZ*OIuei<ei*S« Ovena, Hot gla»t Opes, 
BoUer Flues, Superheated Steam, Oil Stills, etc. 

HENRY W. BULKLEY, Sole Manufacturer, 

119 Broadway, N. Y. 



HYDRAULIC CEMENT 

of the very highest order and quality made any and 
everywhere from Refuse or Decomposed Limestone, 
Marble, Shells, Chalk and Clay, and Kiver Deposit as per 
Letters I'atent. Address 

JOHN 1.>1M£L0W, Laboratorlan, Austin, Texa^. 



imiyMiUMMyiyi V -K 

BmaH Tools of an kinds ; GBAR WHEELS, parts of 
MODELS, and materials of all kinds. Castings of Small 
Lathes, Engines, Slide Rests, etc. Catalogues free. 
GooDXOW & WiGHTMAN, 176 Wash'u St., Boston, Mass. 




DIAMOND ROCK DBIllS 



The only Machines giving a solid core showing exikLt 
nature oi' rocks parsed through. 



THE AMERICAN DIAMOND ROCK BORING Co, 

SEND FORJ-AMPHLET. NEWYORK. 



Tbin Lilier anil Veiiiiirii. 

Mahogany, Walnut, Holly, Ash, Cherry, Oak, Poplar, 
Spanish Cedar, and all other kinds, at less prices than 
can be found elsewhere, most of them being cut and 
dried on our new Patent Machines and Presses. 

Also a full and complete assortment of all kinds and 
thicknesses of Sawed Lumber. 

Geo. W. Read & Co., 

186 to 200 LEWIS ST., N. T. 



i ^m^ 



CAVEATS, rOPYRIGHTS, TRADE 
MARKS, ETC. 

Messrs. Mnnn & Co., in connection with the publica- 
tion of the SciENTiFio American, continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. 

In this line of business they have had over thibtt 
tears^ experience, and now iiave unequal ed/acUUies 
for the preparation of Patent Drawing, Specifications, 
and tlie Prosecution of Applications for Patents in the 
I'nited States, Canada, and Foreign Countries. Alessrs. 
llunn Si Co. also attend to the preparation of Caveats, 
Trade Marie Regulations, Cnpyrightsf or Hooks, Labels, 
Reissues, Assignments, and Reports on Infringements 
of Patents. All business intrusted to them is done 
with special care and promptness, on very moderate 
terms. 

We send free of charge, on application, a pamphlet 
containing further information about Patents itnd liow 
to procure them; directions concerning Trade Alarks, 
Copyrights, Designs, Patents, Appeals, Reissues, In- 
fringements, Assignments, Rejected Cases, Hints on 
the Sale of Patents, etc. 

Foreion Patents.— ^e also Bend,/rM of chnrof, a 
Synopsis o( Foreign Patent Laws, showing the cost and 
method of securing patents in all the principal coun- 
triea of the world. American inventors should bear in 
mind that, as a general rale, any invention that is valu- 
able to the patentee in this country is worth equally as 
much in England and some other foreign countries. 
Five patents— embraciu'^ Canadian, English, German, 
French, and Belgi:in— will secure to an inventor the cx- 
cluifive monopoly to his discovery among about one 
HUNDRED AND riTTr MILLIONS of the most intelligent 
people in the world. The facilities of business and 
steam communicat'on arc such that patent can be ob- 
tained abroad by our citizens almost as easily as at 
home. The expense to apply for an English patent is 
$75; Geriran, flOO; French, $100; Belgian, JlOO; Cana- 
dian, $50. 

Copies of Patenfs.— Persons desiring any patent 
Issued from 1S36 to November 26, ISCT, can be supplied 
with official copies at reasonable cost, the price de- 
pending upon the extent of drawings and length of 
specifications. 

Any patent issued since November 27, 1867, at which 
time the I'atent Ofiice commenced priittlRg the draw- 
ings and specifications, may be had by remitting to 
this office ?l. 

A copy of the claims of any patent issued since 1836 
will be furnished for 81. 

When ordering copies, please to remit for the eame 
as above, and state namg of patentee, title of inven- 
tion, and date of patent. 

A pamphlet, containing ftiU directions for obtaining 
United States patents sent free. A handsomely bound 
Reference Book, gilt edges, contains 140 pages and 
many engravings and tables Important to every pat- 
entee and mechanic, and is a useful hand book of refer- 
ence for everybody. Trice 25 cents, mailed free. 
Address 

mum & CO., 

rublishers SCIENTIFIC AMERICAN, 

37 I'ark Rovr, New York. 

BTtANCn OFFICE— Comer of F and 1th Streets, 
Washington* 1). C. 
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